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SUMMARY 

Tabulated body-surface pressure  data f o r  t w o  monoplane-wing missile configura-  
t i o n s  are presented and analyzed. The body of one conf igura t ion  had a 3/1 e l l i p t i ca l  
cross s e c t i o n  along its e n t i r e  length,  and t h e  other han a blunted axisymmetric nose 
which blended i n t o  a 3/1 e l l i p t i c a l  midbody which blended i n t o  a n  axisymmetric base. 
Body p r e s s u r e  data are presented  fcr body-alone, body-tail, and body-wing-tail  com- 
bina t ions .  For t h e  last combination, data are presented  f o r  t a i l - f i n  d e f l e c t i o n  
angles  of 00 and 300 t o  s imulate  pitch, yaw, and ro l l  c o n t r o l  for both configura-  
t i o n s .  The data genera l ly  cover angles  of attack f r o m  - 5 O  t o  25O and zngles  of rol l  
from 00 to 900 a t  a Mach number of 2.50 and a Reynolds number of 6.56 x 106 per 
meter. 

Very c o n s i s t e n t ,  sys temat ic  t r e n d s  with angle  of attack and angle  of roll w e r e  
observed i n  t h e  data, and very good s m e t r y  w a s  found a t  a ro l l  angle  of 00. Body 
p r e s s u r e s  depended s t r o n g l y  on t h e  local body cross-sec t ion  shape, with very l i t t l e  
dependence on the  upstream shape. Undeflected t a i l  f i n s  had only a small i n f l u e n c e  
on t h e  pressures  on t h e  a f t  end of t h e  body; however, d e f l e c t e d  t a i l  f i n s  caused 
large changes i n  t h e  pressures .  

INTRODUCTION 

The cont inuing development of computational methods for p r e d i c t i n g  t h e  aerody- 
namics of m i s s i l e s  requires extens ive  experimental  d a t a  t o  e v a l u a t e  the accuracy and 
r e l i a b i l i t y  of t h e s e  methods. Research i n  advanced m i s s i l e  concepts has  shown that  
m i s s i l e s  w i t h  e l l ip t ica l  bodies have d e f i n i t e  aerodynamic advantages over t h e  mre 
conventional c i r c u l a r  m i s s i l e  shape (ref. 1). For example, re fe rence  1 has shown 
t h a t  elliptical m i s s i l e s  provide a better match between l s n g i t u d i n a l  and d i r e c t i o n a l  
s t a b i l i t y  than e x i s t s  for c i r c u l a r  missiles. This research has led to  i n t e r e s t  i n  
developing computational methods a p p l i c a b l e  t o  nonci rcu lar  missile shapes (ref. 2) .  

Recently an ex tens ive  wind-tunnel experiment ( r e f .  3) was conducted to  o b t a i n  
f o r c e  and moment d a t a  on a series of nine e l l i p t i c a l  missile conf igura t ions  to pro- 
v ide  a sys temat ic  set of d a t a  for such configurat ions.  For a more fundamental 
assessment of the  computational methods, however, d e t a i l e d  pressure  d i s t r i b u t i o n s  
were needed on m i s s i l e s  wi th  nonci rcu lar  bodies. Hence, t h e  present  s tudy  w a s  under- 
taken to  provide these data. 

Pressure  models of t w o  of t h e  conf igura t ions  of t h e  re ference  3 s tudy were con- 
s t r u c t e d  and t s s t e d  a t  t h e  same flow condi t ions  of the  earlier force  test. Of 
s p e c i a l  i n t e r e s t  were the  pressure  C i s t r i b u t i o n s  on t h e s e  bodies for ro l l  o r i e n t a -  
t i o n s ,  s i n c e  t h e s e  wcild provide severe tes t  cases f o r  t h e  computational methods. 
Data were obtained fo r  body-alone, body-tail, and body-wing-tail combinations. 

In order  t o  present t h e s e  data i n  a convenient form to  permit easy comparison 
with computational methods, a l l  p r e s s u r e  da ta  i n  t h i s  paper are l i s t e d  i n  t a b u l a r  
form. Selected data have been p l o t t e d  f o r  i l l u s t r a t i o n  and d iscuss ion  purposes. 



NOMENCLATURE 

The measurements and c a l c u l a t i o n s  i n  t h i s  i n v e s t i g a t i o n  were made i n  U.S. Custo- 
mary Units.  All v a l u e s  were converted to  SI U n i t s  for p r e s e n t a t i o n  i n  t h i s  paper. 

a ell ipse semimajor a x i s  

b ellipse semiminor a x i s  

cP 
p ,  - pal 

9, 
pressure  c o e f f i c i e n t ,  (CP i n  computer tables) 

L body length ,  7 1.1 c m  

local sur face  pressure  P I  

P, free- stream s ta t ic  p r e s s u r e  

g W  free-stream dynamic p r e s s u r e  

X a x i a l  coord ina te  f r o m  body nose 

a a n g l e  of attack, deg (ALPHA i n  computer tables) 

0 polar coord ina te  angle ,  measured counterclockwise from t o p  looking 
upstream, dey (THETA i n  computer t a b l e s )  

4 rol l  angle ,  p o s i t i v e  f o r  l e f t  wing up looking upstream, deg (PHI i n  
computer tables) 

Deflect ions:  

The fol lowing sketch i l l u s t r a t e s  t h e  t a i l  d e f l e c t i o n s  used for p i t c h ,  yaw, and 
Def lec t ion  rol l .  !l%e arrows i n d i c a t e  t h e  d i r e c t i o n  of the leading-edge d e f l e c t i o n .  

a n g l e s  of O o  and 30° were tested. The sketch is  drawn looking upstream. 

P i t c h  Y a w  Roll 

MODELS 

Drawings of t h e  t w o  models tested a r e  shown i n  f i g u r e s  l ( a )  and l (b) .  The body 
of one model had a pointed nose and a 3/1 e l l i p t i ca l  c r o s s  sectiov a l o n g  t h e  e n t i r e  
length  of t h e  body ( t h e  same as  body IX of ref. 3 ) .  The second body had a b l u n t  nose 
which blended i n t o  a 3/1 e l l ip t ica l  midbody which blended i n t o  a c i r c u l a r  base ( t h e  
same as body V of r e f .  3 ) .  The first  body i s  i d e n t i f i e d  i n  t h i s  paper a s  t h e  sharp- 
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nose body, and t h e  second body is c a l l e d  t h e  blunt-nose body. The body cross sec- 
t i o n s  can be represented  by a n  ellipse w i t h  t h e  d i s t r i b u t i o n  of semimajor and s e m i -  
minor a x e s  given i.1 t h e  fol lowing table: 

~~ ~~~ ~ 

S harp-nose body 
I 

0.0000 
.o 100 
.0200 
.0250 
- 0 5 0 0  
.0750 
.loo0 
.125', 
.1501 
.2000 
.2500 
.3000 
.3 500 
.4000 
.4500 
.5000 
.5 750 
.6000 
.6250 
.6500 
.6800 
.7000 
.7292 
.7500 
.7833 
.8000 
.8 3 14 
.8500 
.8716 
,9000 
.9250 
.9500 
.9750 

1 .oooo 

0.0000 
.007 1 
-0 118 
.O 140 
,0234 
.0314 
-0 388 
.0455 
-0518 
.0633 
.0737 
.083 1 
.0915 
-099 1 
.lo59 
.1118 
,1188 
.1206 
.1221 
.1231 
.1237 
.1234 
.1221 
-1213 
.1188 
.1180 
.1146 
.1139 
.1113 
.lo96 
.lo75 
.lo56 
,1039 
.lo30 

b h  

0.0000 
.0024 
-0039 
,0047 
.0078 
.0105 
-0 129 
-0 152 
.O 173 
.0211 
.O 246 
-0277 
.O 305 
-0330 
-0 353 
.0373 
.O 396 
.0402 
.0407 
.0410 
.0412 
.0411 
.0407 
.0404 
.O 396 
.0393 
.0382 
.0380 
.0371 
.0365 
.O 358 
.0352 
.O 346 
.0343 

-. 

B1 unt- no  se body 
I 

0.0900 
.0216 
.0258 
.0799 
.1340 
.188 1 
.2423 
.2964 
.3505 
-4046 
,4587 
.5669 
.6210 
.648 1 
.6800 
,7000 
-7292 
.7500 
.7833 
.8000 
.8314 
.8500 
.8716 
.goo0 
.9250 
.9500 
.9750 

1 .oooo 

0.0000 
.0217 
.0222 
.0337 
.0452 
.0564 
.0673 
.0777 
.0875 
.0965 
.lo48 
.1177 
.1220 
.1233 
-1237 
.1229 
.1190 
.1166 
,1093 
.lo66 
.0965 
.0945 
.O 867 
.0813 
.0748 
.0687 
.0635 
.0595 

b/L 

0.0000 
-0217 
.0219 
.0257 
.0287 
-031 1 
.0332 
.O 349 
.O 365 
.0378 
-0 389 
.0405 
,0410 
.0412 
.0412 
.0413 
.0418 
.042 1 
.0431 
.0435 
.0452 
.0458 
.0476 
,0492 
.0514 
.0540 
.O 557 
.0595 

Both c o n f i g u r a t i o n s  had t h e  a d m e  basic wing 2lanform shape; however, t h e  exposed 
planform areas were d i f f e r e n t  because of t h e  d i f f e r e n c e s  i n  body shape. Figure l ( c )  
shows t h e  basic wing planform shape and t h e  approximate winTbody junc ture  l o c a t i o n  
of each configurat ion.  

Both conf igura t ions  used i d e n t i c a l  t a i l  s u r f a c e s  whose t r a i l i n g  edges were 
mounted f l u s h  with t h e  base of t h e  model a t  f30° from t h e  h o r i z o n t a l  plane.  The 
r o o t  chorda of t h e  t a i l  f i n s  were leve led  t o  match t h  local s lope  of t h e  body. 
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Figure  l ( d )  shows t h e  geometric characteristics of t h e  t a i l  f i n s .  
t h e  tklo c o n f i g u r a t i o n s  were s l i g h t l y  d iPferen t  because of t h e i r  being mounted on 
af terbodies of d i f f e r e n t  shapes. 

The t a i l  spans of 

Both t h e  wings and  t a i l s  were removable to  a l l o w  t e s t i n g  of v a r i o u s  c o q o n e n t  
combinations. 
and/or t a i l s  were removed. 
l o o  increments. 

F i l l e r  p l u g s  were used t o  provide a smooth body contour when t h e  wings 
The t a i l s  could be manually deflected through f30° i n  

some genera l  geometric characteristics comon t o  both c o n f i g u r a t i o n s  are l isted 
i n  t h e  fol lowing table: 

Rody: 
Length, m .................................................................. 0.7112 
Fineness  r a t io  ............................................................... 7.00 
Maximum cross-sect ion area, m2 ........................................... 0.008107 
Base area, m ............................................................. 0.00562 2 

Wing: 
Leadincyedge sweep, deg ...................................................... 7 5 . 0  
Trailing-edge sweep, deg ..................................................... 30.0 
Span, m ..................................................................... 0.229 
Dihedral angle ,  deg ............................................................. 0 

T a i l :  
Inboard leading-edge sweep, deg .............................................. 45.0 
O u t b o a r d  leading-edge sweep, deg ............................................. 14.0 
T r a i l i n y e d g e  sweep, deg ....................................................... 0 
Inboard taper ra t io  ........................................................ 0.44 
Outboard taper ra t io  ......................................................... 0.75 
Dihedral angle ,  deg ......................................................... f30.0 

Both bodies  were instrumented with p r e s s u r e  orifices l o c a t e d  a t  n ine  longitud- 
inal s t a t i o n s .  F igure  2 shows t h e  a x i a l  l o c a t i o n s  of t h e s e  s t a t i o n s .  Body cross- 
s e c t i o n  shapes a t  each s t a t i o n  are shown i n  f i g u r e  3. A l s o  shown i n  t h i s  f i g u r e  is 
t he  c i rcumferent ia l  d i s t r i b u t i o n  of pressure  o r i f i c e s  a t  each s t a t i o n ,  as i n d i c a t e d  
by t h e  l o c a t i o n  of the ma11 t i c k  marks.  
wall tub ing  embedded normal t o  and f l u s h  with t h e  model surface.  All tub ing  had a n  
o u t s i d e  diameter of 0.46 mm. Nei ther  t h e  wing nor t a i l  s u r f a c e s  were instrumented. 
Figure 4 shows photographs of both conf igura t ions  mounted i n  t h e  wind tunnel .  

A l l  o r i f i c e s  were t h e  open ends of thin-  

TEST CONDITIONS AND APPARATUS 

The t e s t  was conducted i n  t h e  low Mach number test  s e c t i o n  of t h e  Langley 
Uni ta ry  P lan  Wind Tunnel. T h i s  f a c i l i t y  i s  a variable-pressure,  continuous-f l o w  
tunnel  with a n  asymmetric s l iding-block nozzle ahead of t h e  t es t  s e c t i o n  t h a t  per- 
m i t s  continuous v a r i a t i o n  i r i  Mach number. The test s e c t i o n  is  approximately 2.1 m 
long by 1.2 m square. 
re ference  4*  

A mcre complete d e s c r i p t i o n  of t h i s  f a c i l i t y  can be found i n  
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The tes t  w a s  performed a t  t h e  tol lowing nominal condi t ions:  

Mach number .................................................................... 2.50 
S tagnat ion  temperature,  K ...................................................... 339 
Stagnat ion p r e s s u r e ,  kPa ...................................................... 81.16 
Reynolds number, p e r  meter ............................................... 6.56 x lo6 

These t es t  c o n d i t i o n s  were chosen t o  match those  of t h e  test performed on t h e  force 
models publ i shed  i n  re ference  3. Also, g r i t  was a p p l i e d  t o  t h e  models i n  t h e  s a m e  
manner a s  was done i n  re ference  3 t o  induce boundary-layer t r a n s i t i o n .  G r i t  c o n s i s t -  
i n g  of ASTM No. 35 sand particles was a f f i x e d  to  t h e  nose, wing, and t a i l  s u r f a c e s  of 
both conf igura t ions .  These particles were spaced a nominal 0.14 c m  a p a r t  and were 
located 3.05 c m  a f t  of t h e  nose and  1.02 cm a f t  (streamwise) of t h e  leading  edges of 
a l l  wing and t a i l  surfaces .  

Model a n g l e  of a t t a c k  was measured w i t h  an  accelerometer  mounted i n s i d e  t h e  
body. The measured a n g l e s  of attack have been corrected f o r  f l o w  a n j d a r i t y  i n  t h e  
t e s t  sect ion.  Model r o l l  o r i e n t a t i o n s  were obta ined  from a r o l l  coupl ing attached 
between the model s t i n g  and t h e  angle  o f  attack mechanism. 

Body p r e s s u r e s  were measured w i t h  gages connected t o  t h e  o;i€ice t u b e s  by a 
scanning-valve system loca ted  o u t s i d e  t h e  tunnel .  Approximately 4 m of tub ing  was 
r e q u i r e d  t o  connect t h e  model orifices to  the  gages. Because of t h e  scanning n a t u r e  
of t h e  gages and the long lengths  of tub ing  requi red ,  care was taken t o  ensure t h a t  
s u f f i c i e n t  t i m e  was allowed for the  pressure  t o  settle f o r  each or i f ice  before 
advancing t o  t h e  next  o r i f i c e .  
were used t o  provide gage c a l i b r a t i o n s  f o r  each t es t  poin t .  The rated accuracy of 
t h e  gages was f0.5 percent  of t h e  f u l l - s c a l e  range. For the  gages and tes t  condi- 
t i o n s  of t h i s  i n v e s t i g a t i o n ,  t h i s  range corresponds to  a n  accuracy i n  p r e s s u r e  
c o e f f i c i e n t  of about io. 0 1. 

Reference p r e s s u r e s  connected t o  t h e  scanning v a l v e s  

The sharp-nose body contained 176 p r e s s s u r e  orifices and t h e  blunt-nose body 
contained 180. A l l  these o r i f i c e s  except  two  on t h e  blunt-nose body ( a t  X h  = 0.30,  
0 = 255O and a t  X/L = 0.60, 0 = 1 8 0 O )  performed s a t i s f a c t o r i l y .  The data from 
t h e s e  two  o r i f i c e s  were obviously i n c o r r e c t  and t h u s  have not  been included i n  t h i s  
paper- 

PRESENTATION OF DATA 

D a t a  were taken €or body-alone, body-tai l ,  and body-wing-tail c o n f i g u r a t i o n s  on 
both mcdels a t  angles of a t t a c k  from about  -So t o  2 5 O  and r o l l  a n g l e s  from O o  t o  90°.  
In  a d d i t i o n ,  data a t  I$ = O o  were obtained for t a i l - f i n  d e f l e c t i o n s  of O o  and 30° t o  
s imulate  p i t c h ,  yaw, and r o l l  cont ro l .  

A l l  p r e s s u r e  data have been reduced t o  p r e s s u r e  c o e f f i c i e n t  form and are  l is ted 
i n  t a b l e s  1 and 2. It  should be noted from t h e s e  tables t h a t  i n  many cases data f o r  
t h e  f i r s t  s i x  s t a t i o n s  are not  presented. The reason f o r  t h i s  absence i s  t h a t  s i n c e  
t h e s e  s t a t i o n s  were a l l  w e l l  upstream of t he  junc t ion  of t h e  wing leading  edge w i t h  
t h e  body (see f i g .  21,  t h e  p r e s s u r e s  a t  t h e s e  s t a t i o n s  were not  a f f e c t e d  by t h e  
var ious  wing and t a i l  combinations and hence were not  recorded f o r  all combinations. 
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T a i l - f i n  
b d e f l e c t i o n ,  deg  

deg 

The fol lowing table p resen t s  a "ummary of t h e  test condi t ions  f o r  which data 
were recorded and whether the da ta  w G r e  f o r  all nine  s t a t i o n s  or f o r  only the  last 
three .  

Data f o r  nominal a ,  deg, of - 
(a 1 Table  

-5 0 5 10 15 20 25 

* *  
t t  
t t  
t t  
* *  

t t  
t t  
t t  

+ *  
* *  
* *  
* *  
* *  
t t  
t t  

Conf igura t ion  

Sharp-nose model - 
0 

22.5 
45.0 
67.5 
90.0 

- 
* 
t 
t 
t 

- 
t 
t 
t 

- 
+ 
* 
* 

* 
t 
t 
t - 

- 
* 
t 
t 
t 

- 
t 
t 
t 

- 
+ 
* 

* 
+ 
t 
t 
t 

- 
* 
t 
t 
t 

- 
t 
t 
t 
t - 
* 

* 
* 
t 
t 
t 

Body a l o n e  

Body-tail 0 
22.5 
45.0 
90.0 

0 
22.5 
45.0 
67.5 
90.0 

0 
0 
0 

- 
Body-wing-tail 0 

I 
b30 
'30 
d30 

Blunt-nose model - 
+ 
* 
* 

+ - 
t 
t 
t 

t 
t 
t 
t 
t 
t 
t 
t 

- 

- 

- 
* 

- 

* 
* 

- 

* 
* 

- 
* 
* 

+ 

Body a l o n e  

67.5 
90.0 

Body-tai 1 :P:: 1 i 
0 0 

t 
t 
t 

t 
t 
t 
t 
t 
t 
t 
t 

- 

- 

t 
t 
t 

t 
t 
t 
t 
t 
t 
t 
t 

- 

- 

t 
t 
t 

t 
t 
t 
t 
t 
t 
t 
t 

- 

- 

t 
t 
t 

t 
t 
t 
t 
t 
t 
t 
t 

- 
Body-wing-tail 

22.5 
45. P, 
67.5 
90.0 

0 
0 
0 - 

I 
b30 
'30 
d30 

a s t e r i s k  i n d i c a t e s  d a t a  p r e s e n t e d  f o r  a l l  n i n e  s t a t i o n s ,  and 
a dag er i n d i c a t e s  data p r e s e n t e d  f o r  last  three s t a t i o n s  only.  

'Pitch d e f l e c t i o n .  
'Yaw d e f l e c t i o n .  
d R o l l  d e f l e c t i o n .  
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S e l e c t e d  data from tables 1 and 2 have been p l o t t e d  i n  t h e  appendix so t h a t  
interested readers can more e a s i l y  i n s p e c t  t h e  l o n g i t u d i n a l  and circumferent ia  1 
p r e s s u r e  d i s t r i b u t i o n s  on t h e  two  models. 

ANALYSIS OF DATA 

F igures  5 t o  9 conta in  summary plots t o  i l l u s t r a t e  t h e  e f f e c t s  of t h e  v a r i o u s  
test  v a r i a b l e s  on t h e  p r e s s u r e  d i s t r i b u t i o n s .  
a n a l y s i s  of t h e  e f f e c t s  of these variables. 

T h i s  s e c t i o n  of t h e  paper c o n t a i n s  a n  

E f f e c t  of Body Shape 

The d i f f e r e n c e s  i n  body shape between t h e  t w o  t e s t  models can be seen by ex?min- 
i n g  t h e  cross s e c t i o n s  of t h e s e  bodies shown i n  f i g u r e  3. The blunt-nose body was 
almost c i r c u l a r  near  t h e  f r o n t  and a f t  ends, whereas t h e  sharp-nose body was a 
3/1 e l l i p s e  a l o n g  i t s  e n t i r e  length.  I n  t he  midbody region,  however, the  two  bodies 
were similar i n  cross-sect ion shape. 

The d i f f e r e n c e s  i n  pressure d i s t r i b u t i o n s  r e s u l t i n g  from t h e s e  t w o  body shapes 
are shown i n  f i g u r e  5 f o r  X/L values  of 0.10, 0.60, and 0.95 f o r  a n  a n q l e  of attack 
of 20° and a r o l l  a n g l e  of O o .  The d i f f e r e n t  c r o s s s e c t i o n  shapes of these t w o  
bodies near  t h e  f r o n t  and a f t  ends have a s t r o n g  inf luence  on t h e  p r e s s u r e  d i s t r i b u -  
t i o n s  i n  t h e s e  regions.  However, near  t h e  midbodies ( f ig .  5 ( b )  1,  where t h e  cross 
s e c t i o n s  were sim%lar, the  pressure d i s t r i b u t i o n s  are  almost i d e n t i c a l .  This  r e s u l t  
i n d i c a t e s  t h a t  t h e  pressures s t rongly  depend on t h e  l o c a l  cross-sect ion shape with 
very l i t t l e  dependence on the  upstream body shape. 

S i n c e  t h e  nose shape had l i t t l e  effect downstream of t h e  nose region,  t h e  
effects  of t h e  remaining tes t  v a r i a b l e s  w i l l  be analyzed from data t aken  on t h e  
sharp-nose body only.  

E f f e c t  of Angle .>f Attack  

The e f f e c t  of angle  of a t t a c k  is i l l u s t r a t e d  i n  f i g u r e  6. This f i g u r e  c o n t a i n s  
d a t a  €or t h e  sharp-nose body a t  W L  =: 0.60 and 4 = 0". A s  would be expected, 
i n c r e a s i n g  t h e  a n g l e  of a t t a c k  r e s u l t s  i n  a systematic  i n c r e a s e  i n  p r e s s u r e  c o e f f i -  
c i e n t  on t h e  windward s i d e  of t h e  body and a systematic  decrease on t h e  leeward side. 

Since a l l  d a t a  i n  f i g u r e  6 are f o r  a r o l l  a n g l e  of 0 0 ,  r i g h t - l e f t  flow symmetry 
Examination of t h i s  f i g u r e  r e v e a l s  t h a t  t h e r e  is extremely good symme- should e x i s t .  

t r y  i n  t h e  data, which is  an  i n d i c a t i o n  of t h e  good accuracy of t h e  measurements. 

E f f e c t  of P o l l  Angle 

The e f f e c t  of r o l l  a n g l e  on t h e  p r e s s u r e  d i s t r i b u t i o n s  f o r  t h e  sharp-nose body 
a t  X/L = 0.60 and a 200 a n g l e  of a t t a c k  is shown i n  figure 7 for  ro l l  a n g l e s  of 00 
t o  900. 
r o l l  a n g l e  is caused by t h e  more s t reaml ined  cross -sec t ion  p r o f i l e  b e i n g  exposed t o  
t h e  flow as t h e  body is  r o l l e d  from Oo t o  90°. 

'I41-a i n c r e a s i n g  slope of  t h e  p r e s s u r e  d i s t r i b u t i o n  curves wi th  i n c r e a s i n g  

As can be seen  from t h e  peak pres-  
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s u r e s ,  t h e  s tagnat ion  p o i n t  on t h e  windward side of t h e  body mo-res from t h e  minor 
a x i s  ( 8  = lt30°) t o  t h e  major a x i s  ( 9 = 270O) a s  t h e  r o l l  angle  progresses  from O o  
t o  900. 

E f f e c t  of F i n s  

The p r e s s d r e s  on t h e  a f t  end of t h e  bodie, can be inf luenced  by t h e  presence 
of t h e  f i n s .  T h i s  effect on t h e  p r e s s u r e  d i s t r i b u t i o n s  can be observed a t  t h e  
X h  = 0 .95  s t a t i o n  with and without f i n s .  Figure 8 shows t h e s e  p r e s s u r e s  €or t h e  
sharp-nose model a t  Q = 3 O  and a = 20" f o r  body-alone, body-tai l ,  and body-wing- 
t a i l  conf igura t ions .  All f i n s  were undeflected.  Adding t h e  t a i l s  t o  t h e  body c a u s e s  
small changes i n  pressure  on t h e  windward surface and on t h e  outboard r e g i o n s  of t h e  
leeward surface.  Adding t h e  wings t o  t h e  body-tai l  combination ha.s l i t t l e  a d d i t i o n a l  
e f f e c t  on e i t h e r  sur face  except i n  outboard regions.  The leeward p r e s s u r e s  i n  t h e  
inboard reg ion  and t h e  windward p r e s s u r e s  near  t h e  s t a g n a t i o n  p o i n t  a r e  * - i r t u a l l y  
i d e n t i c a l  €or a l l  three combinations. 

E f f e c t  of Tail-Fin Def lec t ions  

The e f f e c t  of s e v e r a l  t a i l - f i n  d e f l e c t i o n s  on  t h e  p r e s s u r e  d i s t r i b u t i o n s  for t h e  
sharp-nose body-winTtai l  conf igura t ion  a t  X/L = 0.95,  4 = O o ,  and a = 20° i s  
shown i n  f i g u r e  9. Pressure c o e f f i c i e n t s  for p i t c h ,  yaw, and r o l l  c o n t r o l  d e f l e c  
t i o n s  are shown a long  with those f o r  t h e  undeflected f i n s .  Very l a r g e  t a i l - f i n -  
d e f l e c t i o n  e f f e c t s  can be seen f o r  a l l  t h r e e  c o n t r o l  s e t t i n g s .  These are i n  c o n t r a r t  
t o  t h e  small e f f e c t s  found by adding t h e  undeflected t a i l s  t o  t h e  body-alone configu- 
r a t i o n  a s  descr ibed i n  t h e  prev ious  sect ion.  
e f f e c t ,  however, on t h e  leeward pressures .  

T a i l - f i n  d e f l e c t i o n s  have very l i t t l e  

CONCLUSIONS 

A wind tunnel  i n v e s t i g a t i o n  has been performed a t  Mach 2.50 to o b t a i n  d e t a i l e d  
body p r e s s u r e  data 011 t w o  monoplane-wing missile conf! 3rrations. T e s t  v a r i a b l e s  
included angle  of a t t a c k ,  angle  of r o l l ,  body shape, wing and t a i l  f i n s ,  and t a i l - f i n  
d e f l e c t i o n s .  Eased on a n  a n a l y s i s  of selected data, t h e  fo l lowing  conclus ions  are 
drawn: 

1. Very c o n s i s t e n t ,  systematic  t r e n d s  were observed i n  t h e  data with changes i n  
angle  of at tack and i n  angle  of r o l l ,  and very good symmetry was found a t  a 
r o l l  a n g l e  of 0" .  

2. Body p r e s s u r e s  depended s t rongly  on t h e  local body cross-sect ion shape, with 
very l l t t l e  dependence on t h e  upstream shape. 

3. Undeflected f i n s  had only a ma11 in f luence  on t h e  p r e s s u r e s  on t h e  a f t  end 
of t h e  body: however, t a i l - f i n  d e f l e c t i o n s  caused l a r g e  chanqes i n  t h e  
pressures .  

Langley Research Center 
National Aeronautics and Space Administration 
Hampton, VA 23665 
J u l y  19, I383 
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T h i s  appendix c o n t a i n s  plots  of s e l e c t e d  data from t h e  t a b u l a t e d  r e s u l t s  so t..at 
i n t e r e s t e d  readers can more e a s i l y  i n s p e c t  t h e  long i tud ina l  and c i r cumfe ren t i a l  pres- 
s u r e  d i s t r i b u t i o n s  on t h e  two conf igura t ions .  Each p lo t  shows t h e  v a r i a t i o n  of p e s -  
sure c o e f f i c i e n t  around t h e  circum€erence of t h e  body a t  a s p e c i f i c  l o n g i t u d i n a l  
s t a t i o n  for s e v e r a l  a n g l e s  of a t t a c k .  The volume of plotted data r e p r e s e n t s  about  
25 percen t  of t h e  t o t a l  amount conta ined  i n  t h e  tables. The fo l lowing  chart  summa- 
r i z e s  the  t e s t  c o n d i t i o n s  of t h e  p l o t t e d  da t a .  

Figure 
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Figure A l e -  Body-alone pressure d is tr ibut ions .  Sharp-nose k d y ;  4 o 00.  
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Figure A3.- Body-alone pressure distributions. Sharp-nose body; t$ = 45.00. 
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Figure A?.- Body pressure distributions for body-wing-tail configuration. 
Sharp-nose body; no ta i l  deflectionst I$ = 00. 

17 



APPENDIX 

ALPHA. dry 

* 8 r o  5.0 

ALPHA.deg m a r  
0 5.0 
0 9.9 
0 14.9 
A 19.9 
h 24.9 

O-AL PAGE 
OF POOR QUALITY 

0 40 a0 120 160 200 240 280 
8, deg 

(b) X/L = 0.9s .  

320 360 

Figure A8.- Body pressure distributions for body-wing-tail configuraticn. 
Sharpaose body; no tail deflections; 6 = 22.50. 

18 



U e g  
(a )  X/L = 0.10. 

ALPHA.deg 
- 8 r  

I o  4.7 

I A 

0 40 80 120 160 200 2 40 280 320 360 
&deg 

(b) X/L = 0 . 9 5 .  

Figure A9.- Body pressure dlstributions for body-wing-tail configuration. 
Sharp-nose body; no tail deflections; I$ = 45.0°. 
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( a )  Pitch deflect ion,  300.  
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(b) Yaw deflect ion,  30°. 

Figuxe A12.- Body pressure distributions for body-wing-tail ccnfiguration. 
Sharp-nose body; 4 = O o ;  x/L = 0.95. 
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Figure A12.- Concluded. 
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Figure A16.- Body-alone pressure d is tr ibut ions .  Blunt-noso body; 4 = 67.50 .  
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Figure A20.- Body pressure dirtributione for body-wiug- ? n i l  configuration. 
Blunt-nose body! I$ = 00;  x/L = 0.95. 
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2s5 
2 bO 
2b5 
270 
275 
200 
2 0 5  
2 80 
300 
315 
330 
3 3 5  

TABLE 1.- PRESSURE COEFFICIENTS FOR SHARP-NOSE MODEL 

(a) Body-alone CL .*ration 

0.10 

-132 

-153 

e 1 4 9  

-164 
-103 
-032 

. O l O  

.014 

,019 

e013 

.000 

.043 

. lo? 

.158 

. iw 

.lSO 

0.10 

.Ob4 

,085  

.O?7 

.110 

.122 
,110 

-077 

.Ob+ 

.Ob3 

.Ob4 

.075 

.115 

.131 
,112 

. O ? ?  

.Ob0 

0.20 

-105 

.110 

.lib 

.I12 

.ob3 

.ooo 

.OOb 

.000 

.012 

.007 

- a 0 0 5  

- a 0 0 5  
e 0 5 4  
. l a 9  

.112 

. lo7 

0.20 

.04C 

.OZb 

-053  

,0711 
e 0 9 0  
-075 

Ob0 

-045 

- 0 4 3  

.os5 

s o 5 2  

-073 
-006 
.073 

so50 

.OCb 

ALPHA 9 -4.77. P H l  0.0, BODY ALOWE 

C P  A T  111. 
0.30 O.CO 0.50 0.- 0.70 

.091 .O?Z .Ob6 .OS9 .012 

.OB9 .OCS 

. l o 9  -045 

. o w  .071 -060 .os0 .008 

.092 

. loo 

.091 
6077 
.020 

-.OZZ 
-.015 
-.005 

.ooo 

.007 

.009 

.Ob1 
. O ? Z  -050 .OIO -.000 

.021 
a 0 5 0  -020 -.OO? -.057 

-.005 -.028 -.05b 
- a 0 3 4  -.O4b -.055 -.07S 

-.035 
-a013 -.009 -.OZb -so37 

- . O l V  
-.OOC -so07 -a015 -.03b 

-.014 

.010 -.012 

.010 

.007 -.011 
so02 -a004 -.012 -.029 

.012 -.012 
-003  -e001 - a 0 0 5  -.01I - .033 
.001 -.019 

-.000 -.010 - .ole -.025 -.OIC 
-.01b - a 0 3 6  
-.OZb - s o 3 1  - .Ob0 -.OS0 -.0?2 

-023 -.005 - a 0 3 4  -.Ob0 
. o w  .os2 .OZb -.010 -.Ob1 
-105 . O L l  
-085 - 0 7 3  .OSb - 0 3 1  -e010 
-083  .03b 
.093 ,079 .Ob2 .OIO .OO0 
e 0 0 3  .OIL  

.OPb .042 

ALPHA -.01, P H l  * 0.0, 

0.30 

.032 
-031 

. O S 5  
, 031  
.035 
.OCb 
.OS2 
. O S 2  
.Ob9 
-053  
. 0 4 4  
.Ob1 
-030  
-030  
-037  

. 0 3 5  

.03b 

. 0 3 3  

-038 
, 0 3 3  
,037 
.03b 
.OkZ 
-051 
.Ob3 
.059 
-059 
.Ob2 
.03b 
-035  
s o 3 3  

.03? 

0 . 4 0  

.023 

.021 

.O2S 

a 0 3 5  
.040 
.032 

,020 

.02% 

, 0 2 1  

. 0 2 5  

. 0 2 0  

- 0 3 3  
-039  
s o 3 7  

,027 

, 030  

C P  AI X;L-  
0.50 

.Olb 

.015 

.021 

-023 
,022 
.ole 
,023 

,014 

-015 

.ole 

.017 

,021 
-024 
.021 

.Olb 

-015 

Boor A L O N E  

0.bO 

.009 
~ 0 0 5  

.OOb 

.002 
SO01 
.010 
.ooo 
.002 
,002 
-002 
-003 
-003 
,005 
-005 
.004 

.002 

.OOI 
006 

.007 

.OO? 

.005 
,004 
.005 
, 003  
,002 
. O O l  
.002  
.002 
.001 
.ooz 
-003 

,002 

0.70 

-.021 

-.OZS 

-.027 

-.031 

- .030 

-.ole 
-.ozo 

- a 0 1 5  

-.019 

-.OZb 

- .032 

-.030 

-.OZB 

-.023 

0.0s 

-.012 

-a016 

-.Ob0 

- s o 0 3  

- e 0 7 6  

-.os0 

- a 0 3 2  

-so37 

-.035 

-.OIO 

-.Ob9 

- .004 

-.0*2 

-.ole 

0.05 

-so33 

- . 0 3 4  

-.03b 

- .O24 

-.OZb 

-.a33 

- . 0 3 3  

- n o 3 4  

-.035 

- .033 

-.a29 

- .OZB 

- .033 

-.035 

0.95 

-.015 

-.015 
-.ole 

-.057 
-.Ob3 
-.OS7 
-.052 
-a052 

-.023 
-.OZS 

-.024 

-.024 
-.021 

-.os2 
-so50 
-.04? 
-.Ob3 
-.050 

-.317 
-.ole 

0.95 

-.031 

-.031 
- .030 

-.01b 
-.012 
-.011 
-.Or5 
-.019 

- . 030  
- . 0 3 3  

-a031 

-a031 
-.O20 

-.ole 
- . O l C  
-so13 
- . 0 1 3  
-.01b 

-.029 
- a 0 3 4  

In€ 1 A 
O€C 

0 
25 
30 
55 
bO 
70 
75 
00 
e5 
90 
95 

130 
105 
110 
120 
135 
150 
155 

205 
210 
225 
240 
2 50 
255 
2b0 
2b5 
270 
275 
200 
205 
290 
300 
315 
330 
335 

1 eo 

rHEtA 
O t t  

0 
25 
30 
4 5  
60 
70 
75 

05 
90 
95 

100 
105 
110 
120 
135 
150 
155 
1 00 
205 
210 
225 
210 
250 
255 
2 LO 
Zb5 
270 
275 
200 
205 
290 
300 
315 
330 
3 3 5  

eo 

42 



1 b I E l A  
O t G  

0 
2 5  
30 
b 5  
bo 
10 
75 
8C 

90 
95 

100 
105 
110 
120 
1 3 5  
150 
155 
180 
205 
210 
225 
240 
250 
2 5 5  
2bO 
215 
210 
2 1 5  

28 5 
290 
300 
315 
330 
3 3 5  

i s  

2e0 

T Y f  11 
O E G  

0 
2 5  
30 
4 5  
bo 
7 0  
1 5  
80  
8 5  
90 
9) 

100 
105 
110 
1;: 
1 3 5  
150 
155 
180 
205 
210 
2 2 5  
2 4 0  
250 
255  
260 
2b5 
210 
2 7 5  
280 
285 
290 
300 
3 1 5  
3 3 0  
3 3 5  

0.10 

.011 

.029 

-.001 

-017 
.091 
-150 

,160 

.125 

.120 

.127 

. l40 

.I64 
. loo 
.OEZ 

.001 

.010 

0.10 

- .025 

-.021 

- s o 1 3  

- . o m  . O + I  
,177 

.217 

,210 

.205 

.210 

,215 

-15b 
, 0 5 7  

-.071 

-.075 

-e041 

0.20 

.002 

-.001 

-.012 

-.011 
- 0 4 b  
.lo* 
. l l 2  

. o w  

O9b 

.095 

. O W  

.on9 

.040 
-.01? 

-.01? 

-.a02 

J.20 

-.02? 

-.037 

- . o w  

-.112 
-.01? 

-118 

. la1  

.182 

-183 

.181 

.1?4 

.OQb 
-.015 
-.110 

- s o 9 3  

-.025 

TULE 1.- Continued 

(a) Continued 

ALPMA a 4.99, PHI. . 0.0,  8OOV ALOWF 

0.30 

- . O O b  
-.004 

.021 
-a003 
- a 0 1 3  
-.a07 
-.028 
-.O3b 
-018 
.O?O 
.OB5 
.08? 
.O8b 

,089 
. o w  

.om 

. 08P  

.087 

.092 

.087 
,090 

.OB4 

.Ob2 

.OlZ 
-.O27 
-.010 
-.015 
-.012 
-.00b 
-.005 

.002 

. o w  

0.40 

-.009 

-.015 

-.025 

-.os0 
-.019 

-011 

-060  

.070 

.070 

.072 

.0?1 

- 0 3 8  

- .Ob3 

-.O23 

- e 0 0 5  

-.ole 

ALPYA 9 10.02. 

0.30 

-.029 
-a031 

- .OOb 
-.035 
-.112 
-.OVb 
-.114 
-.12s 
-.052 

.Ob8 

.121 

.140 
mlbb 
.150 
.150 

. l C O  

.150 

.151 

-155 
.15z 
-152 
-163 
-125 
.os9 

-.os9 
-.lo3 
-.on2 -. 105 
-.I13 
- .030 
- e 0 3 2  

-.023 

0 . 4 0  

- e 0 3 2  

- e 0 4 3  

-.115 

-.115 
-.093 

.029 

-116 

e 1 3 0  

,136 

,129 

,113 

.022 
-.ow 
- . ion 
-a113 

-.025 

C P  LT I I L .  
0.50 

-.013 

-no17 

- e 0 2 3  

-.oh8 
-.043 

-017 

.OS@ 

.OSb 

,058 

-059 

.os1 

.012 
-.051 
-.Ob0 

-.027 

-.017 

0.60 

- a 0 1 3  
-.ole 

-.010 
-a025 
- s o 2 5  
-a026 
-.049 
-.073 - .012 
-.015 

. i ! T  
, .1:9 

. f f 9  

.o;o 

. O I D  

.042 

.Ob1 

.039 

.03b 

.OZ8 

. O l b  
-.ole 
-.07b 
-.Ob(, 
-.04I 
-.036 
-.020 
-.OZ4 
-.021 

- .OZZ 

... 

.om 

0.70 

- a 0 3 7  

-.Ob2 

- S O %  

-.0Qb 

-.O?O 

-.DO? 

.DO4 

.014 

.007 

-.012 

- .074 

-.oe? 

- .OS3 

-.Ob1 

P Y l  . 0.0. BODY ALONE 

CP A T  X I L -  
0.50 

- . O W  

-.039 

-.11b 

-.111 
-.115 . 005 

. lo1 

m l l b  

.I23 

,121 

,099 

- .OO2 
-.120 
-.119 

-.122 

- . O W  

0.bO 

- e030  
-so37 

-.037 
-.065 
-e121 
-.111 
-.lib 
-.112 
-.122 
-.032 

.040 
-069 

e093 
.097 

. o w  

.O9? 
-103 

. l o1  

.095 

.003 
070 

,041 
-.036 
-.123 
-.111 
-a116 
- . l a 8  
- a 1 3 5  
-.OI? 
- .Os1 

-.Ob0 

.oe3 

0.70 

-.os5 

-.Obb 

-.141 

-.120 

- . o w  
.02? 

,055 

,067 

.OS8 

-023 

-.090 

-.I18 

-.153 

-.Ob6 

0.P5 

-.Ob1 

-.038 

-.OS3 

-.OB0 

-.097 

- .043 

-.01? 

-.ooe 

-.ozo 

- .Ob4 

- .ow 
-.OB4 

-.Ob7 

-.039 

0.95 

-e028 

-a027 
-.OZ? 

-.Ob5 
-.Ob1 
-.05b 
-.011 
-.Obb 

-.ole 
-.ole 
-.017 

-.Olb 
-.015 

-.070 
-.01b 
-.Ob0 
-.Ob1 
-.Ob3 

-SOLS 
-.02'. 

0.85 0.95 

-.OS8 - e 0 5 3  

- . o w  
-.Ob3 

-.071 

-.110 
- . O W  

-.lo9 - . o w  
-.088 

-.121 -.lo1 
-.Ob0 

-.ole 
.021 

.025 

.OZb 

.03b .OZ4 

.028 

.oze 
,022 

-.019 
-.Ob2 

-.121 -.lo8 
-.09) 

-.112 -.loo 
- . O W  

-mi17 

-.O?O 
-.Ob0 
-.Ob0 

1ye1a 
OEG 

0 
25 
30 
6 5  
bo 
TO 
1 5  
80 

90 
95 

100 
105 
110 
120 
135 
150 
155 
180 
205 
210 . '5 
2' - 
25  
255 
260 
2 b5 
270 
275 
2 80 
285 
2 90 
300 
3 1 5  
3 30 
335 

e5 

THETA 
0 t 6  

0 
25  
30 
4 5  
bo 
70 
7 5  
80 
e5 
90 
95 

100 
105 
110 
120 
135 
150 
155 
1 80 
205 
210 
225 
2 50 
250 
2 5 5  
Z bo 
2 b5 
210 
275 

285 
290 
3 00 
31) 
330 
3 3 5  

zeo 

43 



w t r i  
OS 6 

0 
25  
30 
6 5  
60 
70 
75  
00 
05 
90 
95 
100 
105 
110 
120 
135 
150 
155 
100 
205 
210 
225 
260 
250 
255 
2 60 
265 
270 
275 
z eo 
ze 5 
200 
300 
315 
330 
335 

THETA 
OF6 

0 
2 5  
30 
6 5  
60  
70 
7 5  
8 0  
85 
00 
95 
100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
2 6 0  
250 
2 5 5  
260 
265 
270 
2 1 5  
2 8 0  
285 
200 
300 
315 
330 
3 3 5  

0.10 

-.OS5 

-.005 

- e133  

-e133 
.009 
.202 

.300 

.306 

-306 

-305  

.?OO 

-165 
,022 -. 122 

- . 133  

-.126 

0.10 

-.079 

-e106 

- . I56  

-.153 

- 2 3 0  

.392 

.+15 

-.ole 

.42O 

"416 

306 

,175 
-.007 
-.169 

-.155 -. 150 

0.20 

-.OS2 

-. 166 
-.130 

-. 168 
-.055 

- 1 3 3  

.25L 

-267  

.272 

.ZbB 

.265 

.lo1 
-.ow 
-.150 

- . le2 

-.165 

0.20 

-.Ob3 

-.lbl 

- e 1 5 5  

- e l 6 6  
-.0?5 
.159 

-360  

,377 

~ 3 0 0  

.375 

-331 

-116 
-.073 
- e 1 6 5  

-.160 

- a 1 6 1  

TABLE 1.- Continued 

(a) Continued 

ALPHA 15.02. P H I  0.0, eoov ALONE 

0.30 

- . O W  
-.OS6 

-.OZ? 
-.la? 
- . U b  
-.126 
-a166 
-.153 
- s o 7 5  

.005 

.177 
e 2 1 5  
.L33 
.Z65 
.252 

.255 

.ZSb 

.250 

.257 

,237 
.220 
.le1 
.Ob6 

-.pa0 
-a135 
-.112 
-.163 
-.158 
-.15? 
-.Ob1 

-.O68 

. z i a  

C P  A 1  I I L .  
0.60 0.50 

-.OS? 

- . le9 

-.162 

-.1bO 
-.I16 

-039 

.181 

.211 

.226 

- 2 1 3  

.le* 

-032  
-.115 
-.133 

- e 1 4 5  

-. 139 

-.Ob6 

-.169 

- a 1 3 6  

-a133 
-.135 

.016 

-160 

-103 

-205 

.197 

,150 

-006 
-a163 
-.162 

-.152 

-.156 

0.60 

-.Ob0 
- a 0 7 1  

- e 0 0 3  
- e l 4 6  
-e137 
-.120 
-.160 
- e 1 3 5  
-.I62 
-.022 

~ 1 2 6  
.16V 
-168 
e 1 7 5  

.17? 

.176 

.182 

.1?0 

.1?2 

.156 

.131 

-.025 
- . lM 
-.133 
-.130 
-.151 
-e152 
- e 1 4 5  
-.ooo 

- .O?b 

.oei 

.oec 

0.70 

-.ow 

-.169 

-.155 

-.166 

-.00? 

.0?5 

.I20 

.161 

.I20 

.01* 

-.OB2 

-.161 

-.156 

-.150 

ALPHA 20.00,  P U I  * 0.0, BODY ALONE 

0.30 

-.OB9 
-a095 

-.008 

-.160 
-.135 
-.161 
-a167 
-.Ob9 

-106 
.238 
a 2 9 6  
320 

. 363  

.353 

a 3 5 6  
-350 
e 3 5 0  

e356 
. 3 0  
,327 
,299 

240 
,001 

- . l o 8  
-.1Cb 
-.122 
- e 1 5 7  
- e  173 
-.173 
-.166 

-.OB? 

- . i5e  

C P  A T  I / L .  
0.60 0.50 

-.093 

-. 1 66 

-.156 

-.156 
-.126 

. o s 0  

,261 

- 3 1 3  

- 3 3 1  

. 3 2 6  

-273  

.055  
-.129 
-.146 

- a 1 5 6  

-.168 

- . l o 3  

-.164 

-.103 

-.167 
-.163 
.036 

e 2 3 6  

.287 

-302 

.202 

.233 

.022 
- . 1 5 L  
-.150 

-.150 

-.172 

0.60 

-.095 
-.112 

-e133 
-.165 
-.1b7 
- a 1 3 5  
- e 1 5 3  
-.1*7 
-.151 
-.006 
-131 
,196 
.230 
.257 
.270 

a 2 7 6  
.2?2 
.ZOO 

.2?5 

.ZbZ 
,236 
,201 
-136 

-.OO? 
-.1b3 
-.165 
-.152 
-.159 
-e163 
-.165 
-.l42 

-.110 

0.70 

-.125 

-e160 

- . l b ?  

-.156 

-.0?1 

-139 

.201 

.233 

,213 

.139 

-.Ob5 

- a 1 5 3  

-a160 

-.172 

ORIGINAL PAGE 
OF POOR QUALm 

T U C l A  
0.85 0.05 O t 6  

-.ow 

-.m 
-.133 -. 126 
-.116 

-026 

-083 

. l o 6  

. LO2 

.025 

- .ow 

-.110 
-.120 

-.ll? 
-.I13 
- . lo0 
-.lib 
-.OLR 

.091 

.DO8 

. o w  

.091 

. O P Z  

-e031 

0 
25 
30 
65 
b0 
70 
75 

85 
00 
vs 
100 
105 
110 
120 
135 
150 
155 
100 
205 
210 
225 
260 
2 50 
2 5 5  
2 60 

'1 

-.122 -.121 265 
-.112 210 

-.128 -a116 2 1 5  
-.ll? 2 00 

-.133 Zb5 
290 

-.13? 300 
-.118 315 
-.113 330 

335 

0.85  

-.126 

-.156 

-.140 

- a 1 3 9  

- .DO9 

,003 

.158 

. l a ?  

. l S b  

.003 

-. 107 

-. 166 
-.14b 

-. 156 

0.95 

-.132 

-.1.6 
- .15Z 

-.136 
-.133 
- .125 
- . lo1 
e015 

.110  
-161 

.1?2 

.1?0 

.1?0 

. O l l  
- . l o b  
- e 1 3 0  
- a 1 3 6  
-.13? 

-*151 
- e 1 4 8  

T H E T A  
OEG 

0 
2)  
30 
65 
60 
70 
75 
80 
85 
00 
05 

LOO 
105 
110 
120 
135 
150 
155 
100 
205 
210 
225 
260 
250 
255 
2 60 
2 65 
270 
275 
2 80 
2 0  
290 
100 
315 
330 
335 
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TNETA 
O E G  

0 
25  
30 
1 5  
60 
TO 
?5 
80 
8 5  
90 
95 

100 
105 
110 
110 
135 
150 
155 
180 
205 
210 
225 
210 
250 
255 
260 
265 
270 
2?5 
280 
28 5 
280 
300 
315 
3 30 
335 

W E l l  
O E G  

0 
25 
30 
1 5  
SO 
T O  
?5 
80 
65  
90 
95 

100 
105 
110 
120 
135 
150  
155 
180 
205 
210  
Z t Y  
210  
250  
255  
260 
265  
270 
275 
280 
285 
290 
300 
315 
330 
335 

0.10 

- . lo5  

-.112 

-. l b 9  

-. 1 b3 
-.010 

250 

.190 

.539 

.552 

.511 

.*PO 

.too 
-.032 
- . l b 3  

-.lb7 

-.1W 

0.20 

-.113 

-. l?l 

-.1b3 

-.171 
-.090 

- 1 8 3  

-030  

.191 

.512 

.1V2 

.SZb 

.110 

-.1?1 

-.169 

-a172 

-.one 

TABLE 1.- Continued 

(a) Continued 

ALPHA 21.99, PHI 0 . 0 ,  BODY ALONE 

0 . 3 0  

-3.21 
- .133 

- . lo1 
-.163 
-.17b 
-.110 
-.169 
-.1?S 
-.08? 

.13+ 
- 3 0 )  
,388 
.12b 
e 1 6 0  
.C?C 

.181 

. * e 1  
.185 

.1?9 
-161 
.135 
.395 
e 3 1 3  
.lo9 

-.117 
- e 1 5 1  
- . l i p  
- . lbb  -. 179 
- . le0 
-.1?2 

-.125 

C P  i r  u t i .  
0.10 0.50 

-.121 

-.lbP 

-.1bZ 

-.1b1 
- .131 

- 0 8 3  

- 3 5 2  

- 1 3 1  

. + I 9  

-113 

.360 

.081 
-.133 
-.156 

-.1b8 

-.153 

-.133 

-.lb0 

-.150 

-.158 
-e115 

-065 

.326 

.co1 

.kZb 

.COS 

.3?b 

e052 
- .I52 
-.1?2 

-.1?0 

-.170 

0.80 

-.116 
-.13? 

-.15F 
-.1?2 
- . l% 
- . l b l  
-a165 
-.I58 
-.151 

-020 
-192 
,270 
.325 
-363 
.381 

-390 
e306 
-306 

. m e  

.znr 

.3?0 
-329 

.198 

. O l t  
-e166 
-.155 
-.lbb 
-.le1 
-.1?1 -. 172 
-.lbZ 

-.1kb 

0.10 

-.119 

-.1?? 

-.1?5 

-.lb? 

- e 0 1 7  

-216 

e 3 0 2  

. 3+3  

-117 

-219 

-.a31 

- a 1 6 5  

-.178 

-.le0 

A i P n i  - +a+, snI 22.5. BODY ALONE 

C P  A T  KIL. 
0.10 0.20 0.30 0 .  10 0.50 0.60 0.70 

-.03? 

- . O W  

-. 018 

-.O?S 

-.OB1 

-.ole 
-.003 

.011 

,009 

-.001 

-.OS3 

- . O B I  

- e 0 5 3  

- e 0 4 1  

ORlGlNAL PAGE 191 
OF POOR QUALIW 

0.05 

- . l C S  

- . l b l  

-.1b1 

-.151 

-.0?5 

.1sc 

.299 

.Z85 

- 2 5 1  

-155 

-.on5 

-. 1.7 

- . l b l  

-e163 

0.85 

-.O12 

-.037 

-.OZb 

-.Ob9 

- . O B 1  

-.OS5 

-.02b 

-.a11 

-.01b 

- s o 3 5  

- . O W  

-.008 

- s o 1 7  

-.OS0 

0.95 

- a 1 5 2  

-.159 
- . lb l  

-.150 

- a 1 3 9  
- . o m  

.Ob7 

- . i *n  

.Zb9 
-265  

-2b9 

.ZbB 

.2?0 

-066 
-.om1 
- a 1 6 5  
- .152 
- .151 

-.161 
-.1b5 

0.95 

-.oze 

-.oze 
-.020 

-.O15 
- e 0 5 0  
-.OCb 
-.OS? 
- .Ob? 

-.021 
-.021 

-.Olb 

-.015 
-.Olb 

-.05? 
-.070 
-.Ob? 
-.Ob? 
-.Ob8 

I*El& 
OEG 

0 
25 
30 
1 5  
60 
70 
75 
80 
e 5  
90 
vs 

100 
105 

-20 
135 
150 
155 
I 80 
205 
z 10 
225 
210 
2 50 
255 
2 60 
2 65 
270 
275 
2 80 
215 
290 
3 00 
315 
330 
335 

? l o  

T M f f b  
O f G  

0 
25 
30 
1 5  
60 
T O  
75 
80 

90 
85 

100 
105 
110 

e 5  

120 
135 
150 
155 
100 
205 
210 
225 
210 
250 
2 55 
2 60 
2 1 5  
210 
2 1 5  
2 80 
2 0  
290 
300 
315 
330 
3 3 5  
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T H t l A  
OF C 

0 
z i  
30 
1 5  
bO 
?O 
75 
BO 
I s  
90 
05 

100 
105 
110 
120 
135 
1 50 
155 
100 
205 
21 0 
225 
210 
2 50 
255 
260 
205 
270 
275 
2 BO 
285 
290 
300 
315 
330 
335 

TWETA 
Oft 

0 
25 
30 
15 
60 
TO 
7s 
8 0  
85 
90 
95 

100 
105 
110 
120 
135 
190 
155 
180 
205 
2 10 
22s 
210 
250 
2% 
260 
265 
270 
275 
200 
285 
290 
300 
313 
330 
335 

(a) Continued 

A L P H A  . 9-92, PWI 22.5, Boor ALONE 

C P  4T N I L -  
0.10 0.20 0.30 0.60 0.50 0.60 0.70 

-.OS5 

-.Ob1 

-.127 

-.110 

-.120 

-.007 

-032 

.os9 

.Ob3 

-063 

- .05:  

- a 1 3 4  

-.162 

-.092 

0.85  

-e059 

-.Ob0 

-.111 

-.Pa5 

-.ow 

-.01* 

.002 

.02e 

.oze 
-.ooo 

-.lo2 

-.Ub 

-.1*8 

-.012 

i L P n t  1 1 . ~ 5 .  P W I  2z.s.  Boor ALONE 

C P  A T  I I L .  
0.10 0.20 0.30 0.60 0.50 0.60 0.70 0.85 

- .O81  -.096 

- . l o 3  -.lo7 

-e135 - . l o b  

- . 11V  -.ow 

- a 1 2 6  -.096 

.026 -.01c 

.oe3 .os1 

e126 .090 

0.95 

-e056 

-.055 
-no59 

-.ObE 
-.Ob1 
-.Ob1 - Ob? 
-.001 

-013 
.015 

.022 

.OZ7 

.027 

-.037 
-.IO5 
-.118 
-.120 
-.13* 

-.OSb 
-a056  

0.05 

- .om 

-.095 
-.loo 

-.081 
-a077 
-.071 
-a078 
-.Ob9 

.Ob5 . Ob8 

,076 

.087 
.OB0 

.OO? 
- . O W  
- .130 
- e 1 3 7  
-.11? 

T M T A  
0f6 

0 
25 
30 
15 
bo 
70 
75 
80 
05 
90 
95 

100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
210 
2 so 
255 
ZbO 
265 
210 
275 
280 
265 
2% 
300 
315 
330 
335 

T H E I A  
0e6 

0 
25 
30 
65 
60 
TO 
75 
P O  
85  
90 
qs 

100 
105 
110 
120 
1 3 5  
150 
155 
1 eo 
2011 
210 
225 
210 
250 
215 
ZbO 
Zb5 
270 
175 
280 
285 
290 
300 
315 
330 
3 3 5  
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ORIGINAL PACE F"$' 
OF POOR QUALITY TABLl3 1 . -  Continued 

(a) Continued 

ALPHA . 19.96, PHI - 22.5, Boor ALONE 

CP A i  111- 
0.10 0.2G 0.30 0.40 0.50 0.bO O.?O 0.85 

- a 1 6 8  -e139 

THETA 
DE6 

0 
;?c 
30 
65  

1hft1 
O t G  

0 
25 
30 
6 5  
bO 
70 
75 
00 
05 
90 
95 
100 
105 

0.95 

-.lCb 

-.140 
-.1*0 

-.137 -.135 

-.13? -.115 

-.123 - . loo  
-el23 -.lo5 

.Ob? .OZb 

.IC? .112 

60 
70  
7 5  
80 
8 5  
90 

-.lo1 

-.ON7 
-.OBI 
-.OIZ 

- . O B 7  

95 
100 
105 
110 
120 
135 
150 
155 
100 
205 
210 

110 
120 
1 3 5  
150 
155 
180 
205 
210 
225 

. 1 3 3  
-138 

.152 

.lbb 

.171 

.212 . lb7 
225 
240 
250  
255 
2bO 
265 
270 
275 
2 8 0  
205 
2 90 
300 
3 1 5  
330 
335 

-232 .173 

.192 .129 

-015 -.053 

-a164 -.157 

-a172 -.167 

-.lei -.in 

2 CO 
2 50 
255 
2 bo 
2 65 
270 
275 
280 
285 
290 
300 
315 
330 
335 

-067 
-.os1 
-.1CB 
-.155 
-.lbL 

-a175 
-a116 

ALPHA 2 4 . 9 4 ,  P H I  9 22.5. BODY ALONE 

CP A1 1IL. 
0.10 0.2c 0.30 0 . 4 0  0.50 0.60 0.70 0.85 

-e172 -.158 

t M 1 4  
DE6 

0 
25 
30 
45 

THE 1 L 
DE6 

0 
25  
30 
*5 

0.95 

-.167 

-.179 
-.174 

60 
70 
7 5  

-e149 -.151 

- . lSO -.125 

- .124 -.loo 
-.114 -.110 

ell9 .074 

,224 ,185 

60 
70 
7 5  
80 
85 
90 
95 

100 

80 
85  
9 0  
05 
100 
105 
110 
1:0 
135 
150 
1 5 5  
180 
205 
210 
2 2 5  
240  
250 
255 
ZbO 
265 
2 7 0  
215 
280 
285 
290 
300 
315 
330 
3 3 5  

-.120 
-.090 - . OB0 
-.092 
-.oor 

105 
110 
120 

,218 
. 2 2 1  

. 2 4 3  

.259 
-2b9 

135 
150 
155 

.311 a 2 5 9  180 
205 
210 
225 
Z6J 
2 50 
255 
2b0 
265 
270 
275 
280 
205 
zvo 
300 
315 
330 
335 

-138 
-.010 
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TABLE 1. -  Continued 

(a)  Continued 

ALPHA * 6.79,  PHI 9 65.0, BO01 ALONE 

CP A T  I I L .  1 M E T A  
0.10 0.20 0.30 0.40 0.50 0.60 0.ro 0.85 0.95 OLG 

TWETA 
DEG 

0 
25 
30 
65 
60 
70 
1 5  

85  
90 
05 

1 JO 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 

2 50 
255 
260 
2b5 
270 
2 7 )  
280 
205 
290 
300 
31% 
330 
335 

240 

-.03b -.043 -6031 

-.a30 
-no30 

0 
25 
30 
*5 
bO 
10 
15 
BO 
85 
90 
95 

100 

-a035 

-.Ob9 

-.OS6 

-.Orb 

-.O20 

-.014 

-.038 

- s o 3 0  

-.05b 

-.os9 

-.Ob3 

-.03b 

- . 021  
- .060 
-.032 
-.038 
-.os1 

105 
110 
120 

-.031 
- a 0 3 0  

- e 0 2 3  

-.020 

135 
150 
I S Y  

. C ? Z  -.019 180 
205 
z LO 

-.019 225 
-005 -.017 260 

250 
-.001 -.028 255 

-a039 2b0 
-so30 -.Ob9 -.Ob1 Zb5 

-.Ob4 270 
-.Ob5 -.072 -.OS7 275 

- .OS0 -.039 285 
290 

-e040 - . O N  300 
-.029 315 
- .033 330 

335 

-.os1 zeo 

ALPHA 9 9 .18r  PHI 9 65-01 8oOv ALONE 

C P  A 1  Ill. 
0.10 0.20 0.30 D.40 0.50 0.60 0.70 

- . O S 6  

T M E T A  
Oft 

0 
25 
30 
6 5  
60 
70 
15 
80 
85 
90 
95 
100 

THETA 
O E 6  

0 
2 5  
30 
65 
bo 
70 
75 
80 
89 
90 
95 

100 

0.85 

-.OS8 

0.55 

-.os2 

-.OS3 
- . O S 6  

-.os2 

-.011 

-.OP3 

- . O W  

-.036 

.001 

-.Ob0 

-.OB1 

-.Ob+ 

-.Ob2 

-.010 

-.025 

-.os0 
-so39 
-.O3b 
- . O I O  
-.Ob0 

105 
110 
120 

105 
110 
120 
135 
150 
155 
180 
205 
z 10 
2 2 5  
260 
250 
255 
2 60 
Z b5 
210 
275 
280 
285 
2 90 
3 00 
315 
3 30 
335 

135  
150 
155 
180 
205 
210 
225 
260 
250 
255 
260 

-.012 
-.a08 

-003  

,011 
.015 

-035 -007 

.os0 

.06b 

-.008 

-.110 

-.I31 

-.011 

,019 

.OD0 

-.Ob5 

-.163 

-.1*9 

-.Ob5 

-a013 
-*Obb 
-.135 
- e 1 3 5  
-.166 

265 
210 
275 
280 
285 
290 
300 
315 
330 
335 

-.05b 
- .os1 
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THETA 
DE6 0.10 

0 
25  
30 
6 5  
60 
70  
7 5  

0 5  
90 
v5 

100 
105 

no 

110 
120 
135 
150 
1 5 5  
110 
205 
210 
225 
240 
250 
255 
2 60 
215 
270 
275 
200 
2 0  
280 
300 
315 
330 
335 

THf T A  
OE G 

0 
2 5  
30 
6 5  
60 
70 
75 
00 
85 
80 
05 

100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
240 
250 
255 
2 60 
265 
210 
215 
200 
28s 
2 vo 
300 
315 
330 
335 

AlPHA 9 15.80, PHI. 65.01 BODY A l O N E  

C P  A 1  I l l *  
0.20 0.30 0.20 0.50 0.60 0.70 

-.ovz 

- .OB4 

- . lo0  

-.ovo 
-.do1 

-.031 

-027  

.082 

.I15 

,117 

,040 

- .154 

-.159 

- . l a ?  

ALPHA 1V.76, P H I  m 45.0,  BODY ALONE 

CP A T  Ill. 
0.10 0.20 0.30 0. k0 0.50 0.60 0.70 

-.148 

-.120 

- a l l 6  

-.OV? 

- e 0 8 3  

-.011 

,064 

.IC5 

e 1 8 6  

,205 

,105 

-.15b 

-.1?0 

-.173 

0.85 

-.OV2 

-.ow 
-no93 

- s o 7 3  

-.Ob? 

-.Ob2 

.001 

.os1 

.075 

-017 

- .OZ8 

-.15V 

- . l b C  

-. 148 

0 . 0 5  

- . l o 1  

- . ov5  
-.ovo 

- a 0 5 5  
- a 0 5 5  
-.012 
- .04v 
-.0?1 

.021 
,028 

- 0 4 1  

,057 
- 0 6 5  

,021 
-.O26 
-.140 
-.15V 
-.163 

- e 1 5 3  
-.143 

0.85 0.85 

-.141 -.I54 

- a 1 6 5  
-.I50 

- e  137 

-.lo2 
-.0v0 

- a 0 8 3  -BO?? 
- a 0 5 4  

- .074 - e 0 5 6  
-.000 

- a 0 4 3  

-039 
,067 
.0?8 

. lo8 . loo 

.141 
.112 

e 0 2 5  ,020 
-.145 

-.177 - . I76 
-.178 

- . l ?b  

- .173 
- . 1 ? V  
-.LE1 

T H E T A  
066  

0 
25 
30 
45 
60 
70 
7 5  
eo 
05 
90 
95 

100 
105 
110 
120 
135 
150 
155 
100 
205 
210 
225 
240  
2 50 
2 55 
2 b0 
265 
270 
275 
200 
205 
290 
300 
315 
330 
335 

WHET& 
DEC 

0 
15 
30 
k 5  
60 
70 
75 
00 
85 
80 
95 

100 
105 
110 
1 20 
135 
1.0 
155 
180 
205 
210 
225 
240 
2 50 
255 
260 
265 
270 
275 
280 
205 
290 
300 
3 1 5  
3 3 0  
335 
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TABLE 1.- Oonttnued ORlGlNAL PAQG; & 
OF POOR QUALITY (a) Continued 

ALPHA 2 4 . 7 8 ,  

0.30 0 . 4 0  

P'II . 15.0, 

C P  AT N IL*  
0.50 

B O O I  ALONE 

1he1a 
O E G  

IWTP 
Of6 0.bO 0.70 

-.166 

0.85 

-.155 

0.95 

-.1bb 

-.177 
-.178 

0.10 0.20 

0 
25 

0 
25 
30 
4s 
bo 
70 
75 
BO 
85 
90 
05 
100 
105 
110 

30 
4 5  
bo -.170 

-.132 

-.lo1 

- .092 

.Oll 

.I12 

-.lb5 

-.15b 

-. 102 
- . O B 4  

-so17 

.OB5 

70 
75 
80 - e 1 5 0  

-.lo7 
-.OB* 
-.OS6 
-.ore 

85 
90 
95 

100 
105 
110 
120 
135 
150 
155 
180 
2 05 
210 
225 
210 
250 
2 55 
2 bO 
2 1 5  
270 
275 
zeo 
285 

120 
135 
150 

.lZb 

.I40 . l?O 
a191 
.LIS 

155 
180 
205 

.219 

210 
2 ?  > 
210 .293 

307 

-186 

-e155 

-.le3 

-.la0 

-236 

a 2 3 5  

.091 

-.180 -. 177 
-.174 

250 
255 
260 
Zb5 
2 70 
275 
280 
285 
280 
300 
315 
330 
3 3 5  

.zoo 
-097 

-.130 
-.la1 
- . l o 5  

. to 
300 
315 
330 
335 

A L P H I  9 C.bl, P H I  m 67.5. 8Wf A L O N E  

C P  a i  a n =  
0.30 0 . 4 0  0.50 0.bO 0.70 

- a 0 3 3  

T H E I A  
O E G  0.10 0.20 

l H E l A  
Of G 

0 
25 
30 
b 5  
bo 
70 
75 

8 5  
90 
95 

100 
105 
110 
120 
135 
150 
155 
1 80 
205 
210 
225 
210 
250 
255 
2 bo 

eo 

0.85 0.95 

- . O I Z  -a035 

-.031 
-.03b 

-.01c 

-.036 
-.021 

-.032 -a021 
- e 0 2 3  

- a 0 3 8  -.023 
- a 0 3 0  

-.Ob0 

- e 0 1 5  
-.038 
-a037 

- .or9 - .029 

-e027 
-.025 

- s o 2 4  

-.025 
- e 0 2 3  

- e 0 3 0  -.028 
-.o*o 

- a 0 4 5  - . 0 3 3  
- s o 2 5  

- .037 

-0037 
- a 0 3 1  
- a 0 3 7  

0 
25  
30 
4 5  

- . 0 3 3  

-a035 

-.038 

- .os1 

- n o 3 3  

-.OZI 

bO 
70 
75 
80  

90 
95 
100 
105 
110 
120 
135 

e 5  

150 
155 
180 
205 
210 
225 
2*0 
250 
25s 

-.010 

-moo5 

-a006 

-so15 

-.039 

- s o 3 7  

- a 0 3 4  

2 bo 
265 
270 
275 
280 
28s 
290 
300 
315 
330 
335 

2 65 
270 
2 7s 
280 
2 8) 
290 
300 
315 
330 
335 
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ORIGINAL F?.X r ,  
OF POOR QUALIiT 

TABLE 1.- Continued 

( a) Continued 

ALPHA 9.62, PHI. b 7 . 5 ,  BODY ALONE 

w t i h  
O E  t 

0 
2 s  
30  
65 
b o  
70 
7 5  
80 
P 5  
90  
0 5  

CP AT X / l *  
0.10 0.20 0.30 0.60 0.50 0.bO 0.70 0.85 0.95 

T Y E f A  
O E G  

0 
25 
30 
45 
bo 
TO 
75 
80 
15 
90 
95 
100 
105 
113 
120 
135 
150 
155 
180 
205 

-.047 -.a57 
-so39 

- .OS8 -.069 - a 0 3 3  
-.O28 

-.06C - s o 4 3  - e 0 2 8  
-a031 

- .OSb -.087 

-.032 - .053 
-.041 
- . 0 3 b  

- 01 - a 0 2 3  - e 0 2 6  

-.017 
-.010 

-010 -so05 

-027 .002 
.001 

.020 - .OZC -.OZ' 
- . O B 2  

- s o 7 1  - e 0 9 2  -.092 
-.087 

- e 0 7 3  -so79 

-.OS7 -.053 
-e052 
-.057 

100 
105 
110 
120 
135 
150 
155 
1 eo 
205 
210 
225 
?60 

210 
225 
260 

25C 
255 
ZbO 
2b5 
270 
2T5 

285 
290 
300 
315 
330 
335 

2 eo 

2 50 
255 
2 bO 
215 
270 
215 
280 

290 
300 
315 
330 
335 

za5 

ALPHA 16.bls P Y I  . 6 7 . 5 ,  BODY ALONE 

CP A1 X f L -  
0.30 0 .60  0.50 0.bO 0.70 

-.079 

W L T A  
DE6 

0 
25 
30 
65 

TYETA 
O E G  

0 
25 
30 
45 
bO 
TO 
75 
80  
0 5  
90 
v> 
100 
105 
110 

135 
120 

0.10 0 . 2 0  0.85 

-.083 

0.95 

- . O B 1  

-.091 
-.OM 

-.072 

- . 072 
-.Ob5 

- .Ob5 

-e075 

-e035 

-so85 

-a076 

-.Ob1 

- .os5 

- .Ope  

-.OS* 

bo 
70 
75 

-.058 
- . O S 5  
- a 0 6 3  
-.037 
-e039 

80 
e 5  
90 
95 

100 
105 
110 
120 
135 
1 50 
155 
100 
205 
210 
225 
2 40 
250 
255 
2 bo 
215 
2 70 
275 
280 

-.035 
- . O Z b  

-.010 

.004 

.Olb 

150 
155 
180 
205 
210 
2 2 5  

.017 -.OOb 

.059 

. o m  

.G82 

- .Obb 

- . l o 5  

-.lo9 

.028  

-065 

.021 

-.116 

-.122 

-.115 

240 
250 
255 
2bO 
2b5 
270 
275 

20 5 
290 
300 
31 5 
330 
335 

210 

,051 
.O2b 

-.0?2 
-.130 
-.166 

2 0  
200 
300 
315 
330 
335 

-.lo0 
-.lo1 
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ORIGINAL PX; ...,. 1 2 

01: POOR QUALI'N TABLE 1.- Continued 

(a) Continued 

ALPHA . 18.b3e PMf 67.5, BOO1 ALONE 

CP h l  111- 
0.10 3.20 0 .30  0 .40  0.50 0. b0 0.70 

-.135 

0.85 

-e133 

0.85 

-.144 

-.15b 
-.142 

1mf1b 
OEG 

0 
25 
30 
45 
bo 
70 
75 
eo 
e5 
80 
05 
100 
105 
110 
120 
135 
150 
155 
100 
205 
210 

1MLTA 
OE6 

0 
25 
30 
*5 
bo 
70 
75 
eo 
e5 
90 
85 
100 
105 
113 
120 
135 
150 

-.IO? 

-.ow 
-.OB0 

-.O?? 

-.082 

-.02e 

-.I17 

- . o w  

- .083 

-.0?1 

-.lo5 

-.O4I 

-.002 
- a 0 1 5  
-.OSb 
- . O S 0  
-.Ob3 

-.Ol? 
-.ow 
,019 

, 038  
,055 

155 

205 
2! 0 
'25 
240 
250 
? 5 5  
2b. 

ieo .022 

225 
260 
250 
255 
2 bO 
2 b5 
Z?O 
275 
2 eo 
215 
2 :o 
300 

.112 

elS3 

,164 

-.Ob6 

-.llC 

-.129 

.11? 
,093 

-.030 
-.121 
-.15b 

Lb5 
2?0 
275 

285 
280 

zeo 

300 
315 
330 

315 
330 
335 335 

ALPHA 24.b1, P H I  b7.5. B O W  hlOHE 

CP A T  a t i -  
0.10 0.20 0.30 0.60 0.50 0.bO 5.70 -. 147 

TMFTA 
OCG 

rnttr  
OCG 

0 
25 
30 
6 5  
bo 
70 
75 
80 

90 
85 
100 

0 5  

3 - 8 5  

-.144 
29  
30 
45 
b0 
7 0  
75 

85 
80 
95 

eo  

-.1I* 

. .I24 
-.118 

-.081 

-.079 

-.012 

-a131 

-.118 

-.115 

-.112 

-.lo1 

-.OZb 

-.LO8 -. 112 
-.io8 
.-lie 
-.124 100 

105 
1IC 
120 
139 
150 
15% 

205 
210 
2L5 

ieo 

105 
110 
120 

.010 

.02? 

.05C 

. O B 1  
110) 

135 
150 
155 

.oe4 i eo 
205 
210 
225 
1-0 
15u 
255 
ZbO 
2b5 
270 
275 

205 
280 
100 
315 
330 
3 35 

zeo 

,173 

. 2 3 4  

.ZOl 

-.01? 

- . lo8  

-.133 

-133 

,180 

.ib9 

- . 0 0 4  

-. 138 
-. I S 2  

2 4 0  
250 
255 
2bO 
265 
2?O 
275 
210 

280 
300 
315 
330 
335 

2e5 

,196 
.1?? 
, 0 2 6  

-,loo 
-.i*e 

-.lbO -. 165 
52 



T M E T A  
O f t  

0 
25 
30 
45 
60 
70 
7 5  
00 
05 
90 
95 
100 
lo¶ 
110 
120 
135 
150 
155 
180 
205 
210 
225 
240 
250 
255 
2 60 
265 
270 
275 
2 00 
285 
290 
300 
315 
330 
335 

0.10 

.OS8 

. O B 5  

,091 

. 1 5 3  

. l e 8  
,162 

.loo 

.0?3  

,063 

,058 

.Ob1 

.071 

.a79 

.or0 

- 0 5 7  

- 0 5 8  

T M E l A  
O E G  0.10 

0 - 0 6 1  
25 
30 
4 s  
60 ,079 
70 
75 .070 
0 0  
8 5  - 1 0 3  
90 ,110 
9 5  .lo0 
100 
105 .07? 
110 
120 -065 
11: 
150 
155 
100 .Ob5 
205 
210 
225 
260 066 
250 
255 .0?8 
260 
265 .llB 
270 -132 
275 . l o 9  
280 
20 5 -073 
2 90 
300 ,065 
315 
330 
335 

0.20 

.OIO 

. O S 8  

,063 

.I16 
IC5 

,118 

.07? 

-055 

. 717 

,042 

.041 

- 0 4 6  
,040 
. 0 4 5  

-037 

,037 

0.20 

e 0 4 1  

. 
, 0 4 5  

.os0 

,073 
a 0 8 6  
-075 

,060 

-046 

.OOb 

J I B  

-055 

-076 
,085 
,069 

.Ob? 

,042 

TABLE 1.- Continued 

(a )  

ALPHA . -1.97, 

0.60 

-023 

.022 

-030  

.os9 
-076  
-061 

,036 

,027 

- 0 2 5  

,021 

.azo 

,010 
,010 
.021 

.019 

,026 

Continued 

.ole 

.02? 

a016 
.O5b 
,013 

-032 

-019 

,013 

-013 

.a10 

.OO? 

.007 

.OCV 

.010 

.012 

- . 5 3 *  

0.60 

.022 

.017 

.O?S 

.029 
, 0 3 3  
.02s 

.024 

.021 

.025 

. O Z b  

a 0 3 0  

-037  
.040 
,036 

a025 

.020 

P M I  - 90.0.  

C P  A T  n i i .  
0.50 

.015 

. C i k  

.019 

,020 
,020 
.018 

,023 

-015 

.013 

.018 

.01v 

.O25 
-026 
,023 

.ole 

SO16 

BODY ALONE 

0.60 

.000 

.004  

,001  
a 0 0 1  
.OlA 
a016 
,010 
.ole 
.024 
.ole 
.Oll 
.008 
.008 
-005 
.002 

.001 

.ooo 

.002 

.OOl 
-.001 
-.oos 
-.OD6 - 96 
-.007 
-.007 
-.007 
-.a04 
’. ,004 
- .304 
-.002 
-.ooo 

-.001 

0.70 

- e023 

-.021 

-.021 

- .022 

-.021 

-mol3 

-.020 

-.020 

-.026 

-so33 

- a 0 3 4  

-.030 

-e032 

-.326 

003i A L O N E  

0.60 

.OlO 

.004 

.005 

.001 

.OOS 

.QOV 
-.om - ,000 
-e003 
- . O M  
- a 0 0 3  
- . o m  
-.002 
-.OO2 - ,002 
-.OOZ 
-.001 

,004 

.005 

.005 

. O M  

.PO* 
,005 
-005 
-005 
sC03 
.oo> 
.006 
-003 
.003 
.004 

.o02 

0.70 

-.020 

- a 0 2 3  

-.028 

- a 0 3 2  

- a 0 3 3  

-.022 

-.0?4 

-.ole 

-.019 

-.025 

- .030 

-.O27 

-6025 

-.020 

ORIGINAL 
OF POOR 

0.85 

-a036 

- . 0 3 3  

-.036 

- .026 

-.O2? 

-a031 

- e 0 3 3  

- a 0 3 8  

- . O S 3  

-.Ob0 

-.O28 

-.OZB 

- a 0 3 8  

-.042 

0.85 

- . 0 3 4  

- a 0 3 4  

-e036 

-.025 

-rOZV 

-no36 

- s o 3 6  

- .c35 

- .13t  

-.03:. 

-.029 

-.oz’ 

-.012 

- a 0 3 6  

0.95 

-so35 

- s o 3 1  
- . 0 3 3  

-.017 
- . C 1 6  
-.Oil 
-.015 
-.019 

- . 0 3 4  
-.037 

- e 0 3 7  

-.0’0 
-.038 

-.019 
-no15 
-.012 
-.01h 
-.ole 

-.039 
h.L-39 

0.95 

-.031 

-.031 
- .033 

-.01? 
-.015 
-.012 

-a023 
-.oic 

- a 0 3 5  
- .03C 

- e 0 3 4  

- a 0 3 2  
030 

- ,019 
-a014 
-013 
?13 

* b. 5 

-.029 
- e 0 1 3  

T M f T A  
OEG 

i 

25 
30 
65 
60 
70 
75 
BO 
05 
90 
95 

.os 
110 
1?0 
1 3 5  
150 
155 
1 BO 
205 
210 
225 
260 
250 
255 
260 
265 
270 
275 
280 
285 
290 
300 
3 1 5  
330 
335 

!OO 

T M F T A  
DE6 

0 
25 
30 
65 
60 
70 
75 
80 
8 5  
90 
95 
100 
103 
110 
12- 
135 
150 
155 
180 
205 
210 

. i o  
2 50 
255 
Z 60 
265 
2 T O  
2T5 
280 
?95 
290 
300 
315 
3 SO 
3’5 

t25 

53 



ORlGiNAL PAGE IS 
OF POOR QUALITY 

THC1A 
OFC 

0 
25 
30 
6 5  
b6 
70 
75 
B J  
I5 
90 
:5 
100 
105 
110 
120 
135 
150 
155 
19: 
205 
210 
225 
Z I O  
250 
2 5 5  
2bO 
265 
270 
275 
280 
28 5 
290 
300 
3:s 
330 
3 3 5  

0.10 

.O5b 

.072 

.0;1 

. C ’ ?  

.Or2 

.Ob5 

.OS6 

.056 

a056 

.Ob6 

. O R 9  

.171 

.zoo 

.lbO 

. o m  

* 067 

THETA 
OPC. 0.10 

0 .Obb 
25  
30 
6 5  
bO .05? 
70 
75  ,032 
80 
85  - 0 3 3  
90 .026 
9 5  .031 

100 
105 .035 
110 
120 -038 
135 
150 
155 
110 .“6b 
205 
210 
225 
260 .072 
.?YO 
255 .117 
2 bo 
215 -25b 
270 .303 
275 - 2 3 7  
280 
285 .117 
2c  > 
300 .073 
3 1 5  
3 3 6  
3 3 5  

0.20 

- 0 3 3  

- 0 3 3  

-034 

. 060 . d I 2  

.OIO 

.042 

-036 

- 0 3 8  

.a17  

. Ob2 

.I19 . 166 

.lo* 

-05b 

.060 

0.20 

.029 

.019 

.01? 

.Olb 
a015 
.315 

.ozs 

.020 

so35 

- 0 5 5  

.090 

.lVl 

.235 

.179 

.’)e3 

.os0 

TABLE 1.- Continued 

(a) Continued 

1.69. 

0.30 

.025 

.021 

. 062 
-023 
.ole 
.028 
.019 
.020 
.028 
.020 
.021 
.O23 
-023 
.OZb 
.02? 

.028 

.029 
-031 

r O 4 O  
-039 
. O W  
-053 
.Ob6 
.O96 
.119 
-086 
.0?5 
.os1 
-063 
e037 
- 0 3 1  

, 033  

0.60 

.ole 

.011 

.009 

.009 

.008 

.008 

.010 

.OlZ 

. JZO 

.028 

-039 

.O?l 

.OB? 

.Ob? 

- 0 3 5  

-031 

CP A T  I t L .  
0.50 

.011 

-001 

.OO? 

.002 
-.002 
-.002 

.Oll 

.005 

.009 

.021 

.027 

.os1 

.Ob3 

.OC7 

.OZb 

-018 

O.bO 

.005 
-.001 

-.001 
-e001 
-.003 
-.ooo 
-.012 
-.012 
-.a12 
-.013 
-.012 
-.011 
-.009 
- . O O I  
-.Oil7 

-.005 
-.O03 

.ooo 

.001 

.OOC 

.008 

.010 
-016 
.025 
.032 
.021 
-013 
-009 
.OOb 
.001 
.001 

-.002 

0.70 

-.025 

-.030 

-.03b 

-.03b 

-.037 

-.033 

-a031 

-.OZC 

-.021 

- e 0 1 9  

-.01b 

-.01b 

-.020 

-.022 

0.30 

.Ol? 
,016 

-035  
.013 
.OO? 
.015 
.005 
.006 
.Ol2 
.005 
,001 
.009 
,010 
.016 
,015 

r01b 
.01? 
.019 

,031 
.035 
,052 
.Ob+ 
.ov1 
143 

.le0 
,161 
.08? 
.Ob1 
.‘*I5 
.032 
.025 

n02b 

0.60 

,007 

- .003 

-.OOI 

-.002 
- e 0 0 3  
-.005 

-no06 

-.005 

-001 

e025 

. O S 3  

.122 

.117 

. O ( O  

. i 5 e  

.oze 

C? AT I l l .  
0.50 

.ooo 

-.010 

-.000 

-.008 
-.009 
-.011 

-.oo* 

-.010 

-.003 

.020 

. O M  

.097 

.125 

.090 

.036 

.Ol? 

0.bO 

-.OOk 
-.012 

-a014 
-.oz1 
-.ole 
-.014 
-.023 
-.019 
-.ole 
-.ozo 
-.023 
-.02b 
-.026 
-.023 
-.020 

-.Olb 
-.012 
-.008 

-.a04 
-004 
.Oll 
.ole 
-035  
-011 
- 0 8 3  
.OS5 
,030 
,017 
.009 
.002 

-.ooc 

-.010 

0.70 

- .033 

-.Ob5 

-.OIO 

-.03O 

-.063 

-.045 

-.OIb 

-a033 

-.023 

-mol3 

.007 

.005 

-.01b 

-.025 

0.85 

-e037 

-.026 

- . O I Z  

-.028 

-.029 

--063 

-.Ob? 

-.039 

- .033 

-.020 

-.02b 

-.O2? 

-.020 

-.031 

0.05 

-.067 

-.Ob2 

-.os0 

- e 0 3 3  

-.03b 

-.OS* 

-.Ob* 

-.040 

- a 0 3 7  

-.025 

-.012 

-.Ol* 

-.OZb 

- s o 3 6  

9.85 

-.03b 

-.037 
-.013 

-.021 
-.01’ 
-.016 
-.010 
-.022 

-.ob1 
-.011 

-.03b 

- . O W  
-.030 

-SO16 
-.012 
-.Ol2 
-.013 
-.Olb 

- .030 
-.G36 

0.95 

- e 0 6 7  

- .0=6 
-.a59 

-.020 
-.OZb 
- .ole 
-.02? 
- .029 

- . 0 > 8  
-e056 

-.OIb 

- . O S 6  
- . 0 3 0  

-.013 
-.002 

.006 
-.OOb 
-.01b 

-.037 
-.0+7 

IHETA 
OEC 

0 
25 
30 
+ 5  
b(, 
70 
75 
80 
85 
90 
95 

100 
105 
110 
120 
135 
150 
155 
103 
205 
210 
225 
210 
250 
255 
2 bo 
Zb5 
270 
275 

285 
2 90 
300 
315 
330 
335 

zeo 

T H E T A  
DPG 

0 
2 5  
30 
15 
bO 
70 
75 
80 
15 
80 
85 
100 
105 
110 
120 
135 
150 
15% 
1 80 
205 
210 
225 
260 
250 
2 55 
2 bo 
Zb5 
2 70 
275 
280 
2 0  
290 
300 
315 
330 
335 

54 



THETA 
OFG 

2 5  
30 
45 
bo 

7 5  
80 

90 
95 
100 
105 
110 
120 
135 
15c 
155 
100 
205 
210 
?25 
ZbO 
250 
255 
2 bo 
Zb5 
270 
275 

285 
290 
300 
315 
330 
335 

rn 

e5 

zeo 

TnErr 
OF G 

0 
25 
30 
1 5  
bO 
70 
7 5  
no 
e 5  
40 
95 
100 
105 
110 
120 
135 
150 
155 
100 
205 
210 
225 
210 
?50 
255 
2bO 
?b5 
2 7 0  
275 
280  
L E 5  
290 
300 
315 
330 
3 3 5  

0.10 

. 5 3 7  

. o*o 

.Oil 

-011 
-003 
.ooo 

.GI* 

.01) 

-036 

,083 

.153 

.355 

.423  

.3?V 

-155 

.OBI 

C. 1G 

.a27 

.01v 

-.013 

-.OD5 

-.oov 
-.O11 

- a 0 0 7  

-.oon 

.02C 

.097 

,143 

,458 
.54v 
. 1 2 7  

.1vv 

.loo 

3.20 

.Olb 

.ooo 

- a 0 0 3  

-001 
,002 

-.001 

.005 

-.ooo 

.J14 

.057 

.118 

.Z7b 

.312  

.zse  

.112 

.053 

0.20 

.008 

- .025 

-.027 

-.014 
-.012 
-.01b 

-.azo 

- .O28  

.ooo 

,073 

.15v 

.370 
-111 
.350 

.155 

.070 

TABLE 1 . -  Continued 

(a) Continued 

ALPHA = 14.CV. P H I  9 90.0, 8 O O V  ALONE 

0.30 

.00v 

.OO3 

.01v 
-.00(1 
-.015 
-.ooc 
-.012 
-.ooo 
.001 

-.008 
-.011 
-.012 
-.012 
-.007 
-.002 

- 0 0 3  
.009 
.Ol* 

- 0 3 2  
-013 
.072 
.ov1 
.:39 
-223 
.293 
- 2 2 2  
.1*9 
.OVb 
.ObV 
.OI* 
.027 

.021 

0.10 

- . O D 2  

-.021 

-.023 

-.011 
-.013 
-a015 

- .023 

-.02b 

- . D O 4  

. 0 2 7  

- 0 7 3  

.183 

.237 
-175 

- 0 b V  

-032 

CP A T  111. 
0150 

-.01b 

-.031 

-.02b 

- e 0 1 5  

-.OZl 

- .OZC 

- . 0 3 2  

-.cie 

-.ole 

.ole 

.05V 

-159 
,200 
-152 

.OS9 

.OAT 

0.60 

-.018 
-.031 

-.035 
- e 0 4 6  
-.OIL 
- .033  
- s o 3 5  
-.023 
-.027 
-.020 
- a 0 3 4  
-.0*4 
- . O C I  
-.OS7 
-.011 

-.OW 
- s o 2 5  
-.ole 

-.ooe 
.OC5 
.021 
-037  
.Ob0 
-117 
-157 
-111 
.Ob4 
- 0 3 6  
.010 
.004 

-.009 

-.020 

0.70 

-.Ob7 

-.or0 

-.0*7 

-.Ob8 

-.a10 

-.05V 

-.070 

-.OC? 

-.021 

-002 

-050 

.ow 

.001 

-.022 

ALPHA . 10.50, P H f  . 90.0, B O O I  LLONf  

0 . 3 0  

-.OOb 
-.019 

- .003 
-.037 
-.01b 
-.02v 
- e 0 3 0  
-.023 
-.010 
- . 03C 
-.03b 
-.OIL 
-.0*v 
-.Ob5 
-.03b 

-.02b 
-.01* 
SO06 

- 0 3 5  
.Ob0 
.lo1 
.137 
,203 
. 3 2 1  
. * 2 3  
.32Z 
,211 
.111 
-103 
.Ob2 
.030 

.014 

0.60 

-.011 

-e059 

-. 05 5 
-.03b 
- .03+ 
-a037  

- s o 5 5  

-.Ob1 

-.01b 

,012 

.lll 

.ZbV 

. ) S O  

.2b1 

.1ov 

.OC7 

C P  AT 111. 
0.50 

-.025 

-.Ob3 

-.019 

-.029 
-.030 
-a035 

-.OCb 

-.Ob5 

-.029 

.029 

.09b 

e 2 1 3  
-315 
2 3 7  

,047 

,020 

0.60 0.70 

-.028 -.0.(1 
-.Ob6 

-.Ob0 
-.or9 - . L O O  -. 07s 
-.OS3 -.082 
-.050 
-.011 -.Ob1 
-.0*0 
-.052 - .Ob5 
-.05b 
- .Or2 - a 0 7 5  
-.OB7 
- . O B I  -.lo2 
-.a73 

-.Ob0 
-.021 -.OS8 
-.023 

-.Gab 
-015 -.011 
-015 
.or1 -031 
.118 
,103 .llZ 
. 2 5 3  
.le1 .lll 
,112 
,070 a030 
,013 
-016 -so13 

-.007 

-.025 

0.85 

-.Ob0 

-.OB7 

-.Ob1 

-.Ob5 

-.o+n 
- . O b 5  

-.009 

- - G I 4  

- .030  

-e017 

.Clb 

-013 

-.019 

-.037 

0.85 

-.or0 

-.lit 

-.OW 

- e 0 7 0  

-.O?C 

-.O8t 

-e115 

-.0'2 

-.028 

.OOb 

-065 

-060 

,001 

- . O Z 8  

0.05 

-.Ob3 

-.a75 -. l d 2  

-.Ob 3 
- . O I Z  
-a031 
-.JIG 
-.0*3 

-.oeo 
- . O r b  

-.Ob1 

-.OSb 
-.Ob7 

-.001 
- 0 2 3  
-043 
.ozo 

-.OO* 

-.O&b 
-.Ob0 

0.45 

-.07* 

-.on9 
-.lo1 

-.070 
-.073 
-.Ob0 
-.080 
-.Or5 

-.lo1 
-.ov2 

-.078 

-.Ob1 
-.017 

,028 
-070 
-105 
.Ob3 
.OZb 

-.017 
-.Ob* 

IMCIA 
O t G  

0 
25 
30 
45 
bo 
'0 
IS 
80 
115 
PO 
v5 
100 
105 
110 
I '0 
135 
150 
155 
1 80 
205 
2 10 
225 
240 
2 50 
255 
ZbO 
Zb5 
270 
2 75 
280 
zu5 
2 90 
300 
315 
330 
335 

T H E T A  
O E G  

0 
25 
30 
1 5  
bo 
70 
75 
80 
115 
90 
95 
100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
2 4 0  
250 
255 
260 
265 
270 
2 7 5  
2 80 
28 5 
2 PO 
300 
315 
3 3 0  
335 

55 



TMElA 
Ot6 

0 
25 
30 
65 
60 
70 
75 
80 
85 
90 
95 

100 
105 
110 
120 
135 
150 
155 
100 
20s 
210 
225 
260 
250 
255 
2bo 
2b5 
270 
2 7 s  
280 
205 
200 
300 
315 
330 
335 

0.10 

-023 

-.005 

-.060 

-.020 
-e023 
-.026 

- a 0 6 3  

-a035 

-016 

-116 

.236 

.572 
-691 
.535 

-219 

-125  

Q.20 

.002 

-a053 

-.OS7 

-.020 
-.025 
-so32 

-.OS1 

-.OS? 

-002 

. O W  

-203 

.679 
601 

.655 

-202 

-092 

TABLE 9. -  Continued 

( a) Concluded 

0.30 

-.OM 
-.027 

-e016 
- .Ob3 
-.080 
-.OS8 
- e 0 6 6  
-e038 
-.025 
-.037 
-a067 
-a072 
-.OB2 
-.Ob3 
-SO65 

-.OZO 
-.010 

.oae 

. O W  

.07b 
-132 
-179 
e 2 6 6  
.*LO 
.558 
.626 
.277 
,102 
-136 
-003 
.061 

.019 

0.60 

-.011 

- s o 7 7  

-.OOl 

-SO66 
-.Ob0 
-.OC* 

-.OB6 

-.07Q 

-.019 

.Ob2 

-156 

.371 

.e79 
- 3 6 1  

,156 

- 0 7 2  

t P  A1 X I L .  
0.50 

-.025 

-.085 

-e076 

-.OS? 
-.os1 
-.oms 

-.076 

-9087 

-.030 

0.bO 

-.027 
- .OS1 

-.Ob7 
-e096 
-el 0 6  
-.075 
-e076 
-.O?S 
-.LILT 
-.077 
-.Or6 
-.OIO 
-.116 
-.ow 
-.076 

-.05? 
-.036 
-.ole 

-007 
-033 
-077 
.112 
. I75 
-200 
-366 
-271 
-169 
.112 
-076 
e036 
-007 

-e017 

0.70 

-.OS2 

-.112 

-.lo? 
- .ow 
-.093 

-.095 

-.115 

-.OS6 

.OOb 

-069 

.180 

. I87 

,068 

e007 

0.85 

-.Ob6 

-.117 

-a103 

-.092 

-.OW 

-.lo5 

-.121 

-.Ob9 

-.012 

-035 

.127 

-123 

-033 

-.010 

0.95 

- a 0 7 1  

-.OB0 
- . lo2  

-.007 
-so86 
- .on0 
- s o 8 7  
-a083  

- . O W  
-.087 

-.Ob9 

- .os2 
-.035 

-070 
-132 
. l o 5  
.12? 
.Ob) 

-.036 
-.OS6 

T M T A  
016 

0 
25 
30 
65 
60 
70 
7 5  
eo 
O S  
90 
95 

loo 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
Z6C 
2 50 
255 
2 bO 
265 
270 
2 75 
ZOO 
205 
2 0 0  
300 
315 
3 30 
335 

56 



T M E l A  
OE6 

0 
25 
30 
1 5  
bo 
70 
75 
00 
05  
90 
95  

100 
105 
110 
120 
1 3 5  
150 
155 

205 
210 
225 

i eo  

210 
253 
255 
2bO 
215 
Z?O 
275 
2 00 
205 
290 
300 
315 
330 
3 3 5  

THE 1 A  
DE 6 

0 
25  
30 
1 5  
bo 
70 
7 5  
00  
0 5  
90 
95 

100 
105 
110 
120 
135  
150 
? 52 
A"" 
205 
210 
2 2 5  
ZkO 
?SO 
255  
2 bo 
2b5 
1 7 0  
275 
200 
285 
290 
300 
315 
330 
335 

TABLE 1.-  Continued 

(b) Body-tail configuration 

ALPHA * -4.05, PHI 0.0, ~OOVllAILIWO O t F L t C l I O U f  

CP A T  111. 1he1a 
0.10 0.20 0.30 0.40 0.50 0. bo 0.70 0.05 0.95 DEG 

-013 -.011 -a012 0 
25 
30 -.ooo 1 5  

.008 bO 
.OO? -.017 

70 
-.009 -.ob9 7 5  

-.072 00 
-.Ob0 -.OFb - .002 8 5  

.OZC 90 
- .O?9 -.O?? -.OOl 95 

.019 100 
-.O*O -.0*2 105 

110 
-.037 -.035 

- .022 
-.01b 

- . o n  -.OH -.oo9 

-.015 
-.020 

-.03b -.O3b 

-.01? -.a12 . 009 
- .OB0 -.0?3 .002 

.021 
-.Ob1 -.000 - a 0 0 1  

-.a72 
-so12 -.013 

~~ 

120 
135 
1 50 
155 
1 eo 
205 
210 
225 
210 
250 
255 
2 LO 
Zb5 
270 
275 
200 
205 
290 

.OO? -.c19 3 00 
.c10 315 

-.002 330 
335 

0.70 

-.ole 

-.021 

-.025 

-.a29 

-.029 

-.Ol? 

-.ole 

-.010 

- . o l e  
-.021 

- e 0 3 1  

-.a20 

- a 0 2 5  

- .020 

a.85 

-.030 

-e032 

-.031 

-.023 

-.02b 

-.c32 

- . O X  

- s o 3 3  

-.031 

- e 0 3 2  

- . O l e  

-.02? 

-.031 

-.032 

0.95 

- .ole  

- .ole  
-.01b 

.02 I  

.Ok? 
- 0 5 7  
.012 
.022 

- . o l e  
- .ole 
-.019 

- . o l e  
-.016 

,010 
,011 
. G 2 .  
.019 
a 0 3 1  

-.017 
- S O 1 6  

TMf14 
DP6 

0 
25 
30 
15  
bo 
70 
?5 
I O  
I S  
90 
95 

100 
145 
110 
120 
135 

1 5 5  
100 
205 
210 
2 2 5  
210 
250 
255 
2 bo 
2 b5 
270 
2?1 
280 
285 
290 
300 
315 
330 
135 

150 

57 



T L F T A  
O E G  

0 
25 
3 0  
4 5  
bf 
73 
75 
8 0  
8 5  
00 
0 5  

100 
1 0 5  
110 
120 
1 3 5  
1 so 
155 
IRG 
2 0 5  
210 
22 5 
2 6 0  
250 
2 5 5  
2bO 
2bS 
Z?O 
275 

285 
200  
300 
3 1 5  
330 
3 3 5  

zoo 

T H E T A  
O E G  

0 
2 5  
3c 
4 3  
LO 
?C 
75 
8 0  
8 5  
90 
05 
100 
105 
110 
120 
135 
150 
1 5 5  
100 
205 
210 
2 2 5  
240 
2 5 0  
255 
260 
2 b5 
270 
2 1 5  
2 8 0  
285 
200 
300 
3 1 5  
330 
335 

TABLE 1.- Continued 

(b) Continued 

ORIGINAL PAGE ki 
OF POOR QUALITY 

-.Ob) 

-.U52 

- .a92 

- . O b @  

- . 0 0 5  

.on7 

-022 

.Oi3 

- .000 

-.070 

-.OB5 

-.050 

- .03R 

0.P5 

- . C 3 P  

- . C 3 b  

- . c 5 2  

- . S I P  

-. 096 
-.Ob2 

- * z : 5  

- . C 3 b  

-.o:o 

- .Ob3  

-.095 

- . O P 3  

-.OIS 

-. 037 

ILPHA = 10.02, P H I  - 0.0, 0 0 0 Y ~ T A I L f M O  OEFLECTIONS 

C P  A T  Ill. 
0.10 0.20 0 - 3 0  J. 60 0.50 0.60 0.70 0.05 

- a 0 5 6  -.057 

- .Ob5  -.a71 

-.1+1 -.IO0 

-.119 -.loa 
-.OPO - . I 2 0  

,028 -.017 

. 0 5 L  - 0 2 3  

.O?@ .038 

.059 -023 

- 0 2 4  -.ole 
-.090 -.I21 

-.117 -.I11 

-.I66 -.I17 

-.Ob4 -.O?O 

9.95 

- .a10 

- s o 1 5  
-.i2+ 

- 0 0 3  
- . 3 3 3  . a19 
-.COP 
-.C7G 

. 2 1 2  
r331 

-.>IO 

-.301 
.011 

-.103 
-.013 

. C l b  
- .3Cb 
.Ol2 

-.02c 
-.a15 

0.95 

- . O S 1  

--OCb 
- . 0 3 0  

- . l 3 b  
- e 1 1 4  
-.a08 
- . l o b  
-.IO0 

.O?O 
.050 

-036 

.Obb 

-.IO1 
-.I11 
- . 005  

-.037 
-.01P 

T M F T A  
S I C  

0 
2 5  
3 c  
6 5  
+ C  
7 c  
7 5  

8 5  
o c  
Q 5  

1C'c 
105 
::0 
120 
135 
150 
155 
1 6 0  
Z S S  
2 1 c  
2 2 5  
Z b C  
2 5 0  
255 
2b0 
2t5 
270 
275 

285 
2 00 
300 
315 
330 
3 3 3  

es 

z e o  

THETA 
OEG 

0 
25 
30 
b5 
bO 
70 
75 
80 
85  
00 
05 
100 
105 
110 
120 
135 
1.10 
155 
1.90 
205 
2 10 
2 2 5  
210 
250 
255 
2 60 
265 
270 
275 
Z C O  
205 
200 
300 
315 
330 
335 
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1)rElA 
O F G  

2 5  
33 
c s  
CO 
1 0  
? 5  
9 c  
P 5  
90 
9 5  
100 
105 
110 
120 
135 
150 
155 
180 
705 
213 
225 
210 
2 5 0  
255 
260 
Zb5 
270 
2 7 5  
2 1 0  
285 
790 
300 
315 
330 
335 

c.10 

f M F T A  
D E 6  9.10 

0 
25 
30  
4 5  
bo 
70 
75 
8C 
85 
V J  
0 5  
100 
1 os 
110 
1 z c  

TABLE 1. -  Qntinued 

(b) Continued 

OMGINAL PAGE FS 
OF POOR QUALITY 

ALPHA 15.P:. D * f  - 0 . 0 ,  8 0 0 1 1 T A X L I N O  OFFLECTXONS 

C D  A1 111. 

5.:0 0 . 3 0  0.60 0.50 O.bO 0.70 o.es  
-.oco - .c93 

-.IC7 - .135 

-a154 -e132 

-.lCZ - . 1 2 2  

 OB^ -.i15 

.077 .027  

.123 .ow. 

.156 .1P5 

el33 .ow 
-016 .027 

-.oeo -.121 

-.I39 -.12b 

0.95 

-.097 

-.108 
-.ll* 

-.lie 
-.110 
-.108 -. 124 
-.'lVS 

.lCb 
-115 

.097 

-115 
.1C2 

-.OVb 
-.127 -. 112 
-.112 

-.1C? - .135 
-.113 
-.111 

ALPHA . 20.03. P H I  - C.0, a@DllTAlLlNO O E F L E C I X J N S  

C P  A I  I I L -  
0.23 G.30 0.40 0.50 0.bO 0.70 

- . I<]  

- . l t b  

-.1b5 

- e 1 5 3  

-.Ob9 

,161 

.i3b 
133 
150 
155 

.251 

2 2 5  
7C0 
2 50 
255 
2bO 
7b5 
770 
275 
2 8 0  
285 
290 
300 

. t i e  

.I62 

-.Ob3 

-.151 

-.lb? 

-.lbV 

0.85 

-.127 

-.153 

-.167 

-*137 

-.097 

. O B t  

.1b2 

.loo 

-1b1 

.OBb 

-.lob 

-.162 

-.l*b 

-.153 

0.95 

-.129 

-.1*2 
-.1C5 

-.117 
-.115 
-.111 
-.122 
-.oei 

.217 

.zoe 

.lei 

. 2 0 T  

.2c1 

-.081 
-.12b 
-.11b 
-.120 
-.lie 

-.165 
-.lCb 

I W f l A  
DfG 

5 
25 
30 
45 
bt 
70 
75 

15 
93 
95 
100 
105 
110 

eo 

120 
135 
150 
155 
100 
205 

250 
255 
260 
2b5 
270 
275 

285 
290 

zeo 

lUElA 
O E G  

0 
25 
30 
45 
bo 
70 
75 
80 
83 
90 
95 
100 
105 
I ' :  
A Z O  
135 
150 
155 
1 eo 
205 
110 
225 
250 
25J 
235 
2 bO 
2b5 
270 
275 
zuo 
2 8 5  
Z90 
100 
315 
330 
315 

59 



TABLE 1.- Continued 

(b) Continued 

ALPHA . 25.01, P H I  * 0.0,  8 O O T l f A I L l N O  OEFL€CTIONS 

CP A T  111. 
0.50 0.bO 0.70 

-.lkb 

0.10 0.20 0.30 O a k 0  
TMETA 

O E C  

0 
2s 
30 
k S  

THETA 
DE6 

0 
25 
30 
k 5  
bO 
70 
75 
BO 
05 
90 
95 

100 
105 
110 
120 
135 
LSO 
155 
180 
105 
210 
225 
ZkO 
250 
255 
260 
2 65 
270 
275 
ZOO 
215 
290 
300 
315 
3 30 
335 

0.05 

-.1k1 

-.15b 

-.160 

-.150 

- .07k  

-157 

-252 

.288 

- 2 5 1  

a157 

-.0b5 

-.15b 

-.1b0 

-.158 

0.05 

-.lkS 

- .152 
-.155 

- .133 

-.120 
-.112 
-.Ob(, 

-.we 

-3bQ 
.323 

.285 

.323 

.362 

- .06k  
-.116 
-.lab -. 132 
-.135 

- -155  
- . ise 

bo 
70 
7s 

-.173 

-.171 

-.1b5 

-.Okb 

. Z l B  

.304 

D O  
0s 
90 
05 
100 
105 
110 
120 
13s 
150 
155 
180 
20s 
210 
22s 
220 
250 
zss 
260 

- 3 b k  

-319  

.222 

-.037 

-.163 

-.175 

-.17b 

2b5 
210 
275 
280 
295 
290 
300 
31 S 
330 
335 

ALPHA -k .80,  P H I  22.5r 800111AlLINO 

CP A T  ItL. 
0.10 0.20 0.30 0.k0 0.50 0.60 

OEPLECTIOYS 

TYETA 
DE 6 

0 
25 
30 
IS 
bO 
70 
75 
0 0  
05 
90 
05 

100 
1 os 
110 
120 
135 
1 so 
155 

205 
210 
225 
2kO 
z s o  
260 
265 
270 
275 
280 
285 
290 
300 
315 
330 
33s 

1 no 

z a s  

THETA 
OEG 

0 
25 
30 
k 5  
bo 
70 
75 
BO 

90 
95 

100 
105 
110 
120 
135 
I 50 
155 
180 
205 
210 
225 
Z S O  
250 
253 
2 60 
215 
270 
275 
280 
205 
290 
300 
315 
330 
3 3 5  

ns 

0.70 

.OOB 

.OO? 

-.OOk . 
-.0k3 

-.07* 

-.OkO 

-.037 

-.027 

-.032 

-5021 

-.0b2 

-.O?O 

-.022 

-.001 

0.05 

-.OlI 

-.017 

-.0k1 

-.0b0 

-.07b 

-.0k3 

-.030 

-.OkO 

-.03b 

- . O M  

-.0b3 

-.072 

-.052 

-.02b 

0.95 

-.015 

-b001 . 000 

- . O W  
.025 
e0k5 

-.001 
a 0 2 9  

-5035 
-.023 

-.013 

-.015 
-.01b 

,000 
- .020 

- 0 0 3  
-.Olk 
- .O?? 

.ooe 
-.ooo 

60 



l H € l A  
O F 6  

0 
2 1  
30 
4 5  
6 0  

75 
BO 
85 
90 
95 

100 

70 

105 
110 
120 
135 
150 
15. 
180 
205 
21c 
225 
210 
250 
255  
260 
265 
270 
215 
280 
285 
290 
300 
315 
330 
335 

T W E T A  
OEG 

0 
25 
30 
4 5  
60 
70 
75 
80 
85 
90 
95 

100 
105 
110 
120 
135 
150 
1 5 5  
180 
205 
210 
2 2 5  
240 
250 
255 
2bO 
265 
2 70 
275 
280 
219 
290 
300 
319 
330 
3 3 5  

0.10 

ORIGII?'Z:. 
TABLE I.- Continued OF POOR 

(b) Continued 

ALPHA -.08, P H I  22.5,. B O O V l l A I L l Y O  OEFLECTIONS 

C P  A 1  111. 
0.20 0.30 0 . 6 0  0.50 0.60 0.70 0.85 

-a019 -.032 

-so22 - e 0 3 3  

-a027 -.035 

- e 0 3 0  -.OZC 

-.03i -.oze 

-.Ole - e 0 3 3  

-.020 -.033 

-.Ole - e 0 3 1  

- e 0 2 5  -.031 

- s o 3 0  -.027 

-.02e -.027 

-a025 - e 0 3 2  

- s o 2 1  - .034 

ALPMA 8 4 . 9 3 r  P M I  * 22.5, 0 0 0 Y I T A 1 L I N O  DEFLECTIONS 

CP A 1  111. 
0.10 0.20 0 .30  0.40 0.50 O.bO 0.70 

-.035 

- . 0 3 8  

-.Ob6 

-.073 

-.O?Q 

-.017 

- . o m  

.o le  

,011 

-.002 

-e051 

-.081 

-.051 

- .040 

0 . ~ 5  

-.OS0 

-.036 

-.O15 

-.Ob0 

-.080 

-.OS3 

-.021 

-.010 

-.015 

-.033 

-.092 

-.08b 

-.045 

-e039 

0.95 

- . o l e  

-.ole 
-.017 

- 0 2 5  
SO16 
.O5b 
.Ob1 
.022 

- .ole  
- . o l e  
-.019 

-.019 
-.01b 

. o l e  
.040 
- 0 5 3  
. O I V  
.0;1 

-.Ql? 
-.017 

0.05 

-.012 

-.013 
- . o l e  

-006 
-.026 
-.001 
-.025 
-.080 

.012 
- a 0 0 1  

-.011 

-.OO2 
.OOb 

-.057 
.015 
.038 
,001 
- 0 5 3  

-e036 
- . O Z Z  

l H E l A  
0f6 

0 
2 5  
30 
45 
LO 
70 
75 
80 
85 
90 
95 

loo 
105 
110 
120 
135 
150 
155 
110 
205 
210 
225 
240 
250 
255 
2 60 
265 
270 
275 
2 00 
285 
2w 
300 
315 
330 
335 

THETA 
0e6 

0 
25 
30 
k5 
60 
70 
75 
80 
05 
90 
95 

100 
105 
110 
120 
1 3 5  
150 
155 
180 
205 
210 
225 
240 
250 
255 
2 60 
2 0  
Z 70 
275 
280 
285 
190 
30C 
315 
330 
335 

61 



T H f f A  
Oft 

0 
25 
30 
+ 5  
bo 
70 
I S  
eo 
85 
90 
95 

100 
105 
110 
120 
135 
LSO 
155 
180 
2 0 5  
210 
225 
220 
250 
2 5 5  
ZbO 
Zb5 
270 
27s 
200 
285  
290 
300 
315 
330 
3 3 5  

THETb 
D E t  

0 
2 5  
30 
4 5  
bo 
73 
7 5  
b 0  
J 5  
!I\. 

95 
100 
105 
110 
120  
1 3 5  
IS0 
1 5 5  

2 0 s  
210 
225 
250 
2 5 0  
255 
760 
2b5 
770 
2 7 5  
2.9’) 
295 

i e o  

200 
300 
3 1 5  
330 
3 3 5  

ALPHA * 9.92, 

0.10 0.20 0.30 

TABLE 1.- Continued 

(b) Continued 
ORKitNAL PAGE B 
OF POOR QUALIn 

PHI 2 2 . 5 ,  B O O V I f A I L I N ~  OEFLCC‘IONS 

C P  A 7  111- 
0 .40  0.50 0.60 0.70 0.15 

- e 0 5 5  - .OS8 

- a 3 6 2  -.Ob8 

-.125 - . l l O  

-.lo9 -.DOC 

- . i i o  - . o m  

- s o 0 5  -.OC2 

-033  .QOC 

.Ob9 e 0 3 0  

.Ob2 .029 

-044 . O O l  

- .os1 - . L O 1  

-e132 -.125 

-.139 -.I44 

-.093 -.Or2 

ALPHA - 1C.92r P H I  . 22.5 ,  BOOYITAILINO DEFLECTIONS 

C P  AI X I L .  
0.10 0.23 0.30 0.co 0.50 0.bO 0.70 

-.OBb 

-.IO2 

-.135 

-.11B 

-.12b 

.OZI 

.082 

.137 

.137 

. lo9  

-.OZk 

-.153 

-.1bZ 

-.175 

0.8) 

-.093 

- 109 

-.lob 

-e094 

-.OVb 

-.013 

.os1 

.090 

.092 

.OSb 

- . O B 2  

-.139 

-.lb5 

-. I62 

0.95 

- . o m  

- . 0 2 2  
- s o 3 2  

-.LO7 
-.076 
-.Ob8 
-.090 
-.12C 

.Ob0 
- 0 3 1  

.OZV 

, 0 6 5  
.OSb 

-.05b 
-.097 

-.Obb 
-.OB& 

-.ore 

-.032 
- . o s 1  

0.95 

- . o w  

- s o 9 3  
-.oeo 

-.112 
-.091 
- . O W  
-.IO? 
-.134 

.1Zb 

. o w  

. O B 7  

-109 
.1zc 

-.029 
- .OB7 
- . I10  
- . lo1  
-.072 

-.158 
-.132 

1MfTA 
Of G 

0 
2 5  
30 
b5 
bO 
IC 
7 5  
BO 

00 
95 

100 
105 
110 
120 
13’5 
150 
155 
1 BO 
205 
210 
225 
220 
250 
255 
2 bO 
26’1 
2 70 
275 

28 5 
290 
300 
315 
330 
3 3 5  

es 

zeo 

TnETA 
DEG 

0 
25 
30 
65 
bo 
70 
75 
80 
85 
80 
95 

100 
105 
110 
120 
135 
150 
15) 

205 
210 
225 
250 
zso 
255 
2 bO 
265 
2 TO 
2 75 
2 80 
285 
2 90 
300 
315 
330 
335 

Lao 



I H t l A  
O t G  

0 
25 
30 
4 s  
LO 
70 
7 5  
00 
85  
90 
95 
100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
22s 
240 
250 
255 
260 
2bS 
270 

285 

27 5 
280 

2 90 
300 
315 
330 
335 

T H E I A  
0 6  G 

0 
25 
30 
45 
60 
70 
7s 
80 

90 
95 
100 
105 
110 

n 5  

120 
135 
150 
155 

205 
210 
225 
260 
250 
2 5 5  
2bO 
2bS 
270 
275 
200 
285 
290 
300 
315 
330 
33s 

i eo 

TABLE 1.- Continued 

(b) Continued 

ORlGlNAL PAGE m’ 
OF POOR QUALllV 

ALPHA 19.90. PHI  22.5, IOOYITAILINO O E F L C C l I O N S  

C P  A 1  111- 
0.10 0.20 0 .30  0. c o  0.50  0.60 0.70 

-.145 

-.135 

-.137 

- .123 

-.lZZ 

-067 

s 146 

~ 2 2 5  

-230  

.I92 

. O l S  

-.164 

-.172 

-.le2 

ALPHA . 2C.091 P H I  . 22.51  0 O O V I I A l L I N O  OEFLECTIONS 

C P  A 1  111. 
0.10 0.20 0 .30  0.40 0.50 0.60 0.70 

-.1?2 

-.149 

-.lSO 

- a 1 2 3  

-e113 

.ll0 

-723 

,327 

0.05 

-.136 

-.133 

-rll4 

-.099 

-.IO4 

.027 

~ 1 1 3  

-168 

.17c 

,130 

-.OS3 

-.155 

- . lbb 

-. 172 

0.05 -. 156 
-.lS1 

-.126 

-. 100 
-.110 

.075 

,104 

259 

-271 

-215 

-.015 

-.16? 

-.170 

-.I75 

0.95 

-.145 

-.1c4 
-.120 

- . o w  
-.050 
-.101 
-.lib 
- e  136 

,216 
.15? 

.1b4 

.195 
,213 

- 0 0 4  
-.  ‘,a3 
- . o w  
-.OO? 
-.0b0 

-.176 
-.175 

0.95 

-.1b5 

-.1?0 
-.177 

-.0?1 
- .OS? 
-.102 
-.117 
- a 1 3 3  

, 3 3 0  
.254 

.2bC 

- 3 0 4  
-322 

.OCZ 
-n032 
-a115 
-e125 
- e 1 2 6  

-.103 
-a106 

1HErA 
O t  G 

0 
25 
30 
45 
bo 
70 
75 
80 
05 
90 
95 
100 
105 
110 
120 
135 
150 
155 
100 
205 
210 
225 
240 
250 
255 
260 
2 65 
270 
215 
200 
2 BS 
290 
300 
315 
330 
335 

r n t l b  
OEG 

0 
25 
30 
* S  
bo 
10 
75 
80 
05 
90 
95 
100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
240 
250 
255 
2 60 
265 
2 70 
275 
2 00 
205 
290 
300 
315 
330 
335 

63 



IHClA 
O F 6  

0 
2 5  
30 
4 5  
60 
70  
7 5  

85  
90 
95 

100 
105 
110 
120 
135 
150 
1 5 5  
180  
205 
210 
225 
28C 
250 
255 
2 bo 
265 
270 
275 
2 8 0  
285 
zoo 
300 
3 1 5  
330 
3 3 5  

eo 

I M C f l  
DE 6 

0 
25  
30 
85  
60 
70 
7 5  
80 
85 
90 
9 5  

loo 
105 
110 
120 
1 3 5  
150 
1 5 5  
180 
205 
210 
225  
280  
2 50 
2 5 5  
2bO 
2b5 
273 
275 
280 
t 8 5  
29 0 
300 
315 
330 
3 3 5  

ORIGINAL PAGE rg 
OF POOR QUALITY 

TABLE 1.- Continued 

(b) Continued 

ALPHA 8.77,  PHI 45.0, BOOV/lAIL/UO O E F L E C l l O N S  

- e 0 3 5  

-.039 

- . 0 5 3  

-.O78 

-.028 

-.013 

.010 

,006 

.001 

-.029 

-.Ob4 

-.088 

-.039 

ALPHA . 9.77, PHI  . 45.0, B O O V / ~ A I L / N O  O E F L E t f l O w S  

CP A T  X / L *  
0.10 0.20 0.30 0.80 0. 50 0.60 0.70 

-.os2 

-.OS2 

-.O?O 

-.OB2 

- a 0 9 3  

-.036 

.001 

.O44 

,051 

,018 

-.OOb 

-.137 

-.I27 

-.Ob9 

0.85 

-.042 

- a 0 3 7  

- .030 

-.094 

- .OS8 

-.Ob2 

-.035 

-.017 

- a 0 1 5  

-.OZb 

-.Ob? 

-.070 

-.137 

- .03@ 

0.85 

-.OS5 

-.os9 

-.070 

-.Ob8 

-.Ob1 

-.Ob9 

- .028 

,008 

.020 

,010 

-.Ob4 

- . I 3 4  

-.I41 

-.Ob8 

0.95 

- .015 

- a 0 1 3  
-.016 

,001 
- a 0 3 3  
-.013 
-SO26 
-so79 

.OOb 
-.013 

- S O 1 6  

-.009 
- a 0 0 5  

- a 0 1 7  
.037 
e 0 7 1  
,000 
.119 

-.047 
-.OZ8 

0.95 

-.os2 

- . 033  
-.ozs 

-a073  
-.OC7 
-.O*Z 
-.O?C 
-.119 

- 0 3 3  
,001 

.009 

.O22 
, 027  

.010 
- . O 2 O  

,011 
-.010 
-.Ob3 

-.Ob2 
-.OIb 

lHEIA 
O P G  

0 
25 
30 
15 
60 
70 
7 5  
80 
0 5  
90 
95 

100 
105 
110 
120 
135 
150  
155 
180 
205 
210 
225 
240 
2y0 
255 
2 bo 
Zb5 
270 
275 
280 
285 
2 90 
300 
315 
330 
335 

1HETA 
OEG 

0 
25 
30 
45  
60 
70 
75 
80  

90 
95 
100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
2 2 5  
240 
2 5 0  
255  
2b0 
2bY 
270 
275 
2 8 0  
285 
2 90 
300 
3 1 5  
3 3 0  
335 

e5 



T M E T A  
O E G  

0 
2s 
30 
65 
60 
70 
75 

0 5  
90 

eo 

95 
100 
105 
110 
120 
135 
150 
155 
100 
205 
210 
225 
260 
250 
2 5 s  
260 
265 
270 
2 7 5  
Z R O  
205 
2 80 
300 
31 5 
330 
3 3 5  

THETA 
DEG 

0 
2 5  
30 
6 5  
60 
T O  
7 5  
00 
0 5  
90 
95 
100 
105 
110 
120 
135 
1so 
155 
100 
205 
210 
225 
240 
250 
235 
ZbO 
Zb5 
270 
275 
200 
215 
280 
300 
31s 
330 
335 

1 PHA 

TABLE 1.- Continued 

(b) Continued 

t P  A 1  N I L .  
0.10 0.20 0.30 0 . 0 0  0.50 0.60 0.70 

- .OQS 

. 
- .00S 

-.lo0 

-.090 

-.090 

-.0.?0 

.029 

. O W  

-111 

.12O 

.013 

-.153 

-.150 

-.152 

0.10 0.20 0.30 
CP A T  l/L* 

0.60 0.50 0.60 0.70 

-a151 

-.121 

-.lib 

-a097 

-.OP2 

-.009 

-066 

160 

.199 

, t o e  

,107 

-.156 

-.171 

-.171 

ORIGINAL PAGE 19 
OF POOR QUALIW 

0.05 

- . o w  

-.091 

- . o w  

-.073 

-.Ob? 

-.Ob1 

- 0 0 3  

- 0 5 2  

-076 

,060 

-.02b 

-.152 

-.153 

-.169 

0 . 0 5  

-.149 

-.137 

-.lo1 

-.os2 

-.073 

-.011 

,040 

,110 

.I60 

.163 

,025 

-.173 

-.1?1 

-.lbB 

c.95 

-.111 

- .OOC 
-.Ob9 

-.093 
- e 0 7 5  
-.Ob0 
-.lo1 
-.140 

.0?5 

.034 

,053 

.Ob9 

.075 

, 0 6 5  
-.002 
-.OkY 
-.046 
-.OS6 

-.lb5 
-.155 

0.95 

-.lbO 

-.172 
-.169 

-.073 
-.05b 
-.076 
-.120 
-.169 

-132 
. O B 6  

-113 

-132 
-138 

-132 
,055 

-.006 
- a 0 0 5  
-.031 

-.le1 
- . l e 6  

T H E T A  
OLG 

0 
25 
30 
6 5  
60 
70 
75 
00 
0 5  
PO 
05 

100 
105 
110 
120 
139 
150 
155 
100 
205 
210 
22’5 
240 
250 
255 
260 
265 
270 
275 
280 
205 
290 
300 
315 
330 
315 

I l ( E 1 A  
OEG 

0 
2 5  
30 
65 
bO 
70 
75 
00 
85 
90 
95 
100 
105 
110 
120 
135 
150 
155 

205 
210 
225 
260 
2 50 
255 
2 bo 
265 
2 70 
275 
200 
205 
290 
100 
315 
310 
335 

1n0 

65 



TUFT1 
OCC 

0 
25 
30 
45 
bO 
?3  
r 5  
eo 
8 5  
90 
95 
100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
240 
250 
255 
260 
ZbS 
210 
275 
280 
28 5 
290 
300 
315 
330 
335 

T M E T l  
D f G  

0 
2 5  
30 
r5 
bo 
70 
75 
80 
85 
90 
5 5  

100 
105 
iio 
120 
135 
150 
155 
180 
205 
210 
225 
210  
250 
2 5 5  
2bO 
2 b 9  
270 
2 7 5  
280 

I 9 0  
300 
315 
330 
3 3 5  

215 

0.10 

(b) Concluded 

ALPHA . 2b.71, P H I  . G5.0, B O D Y l l A ~ L I Y D  O f f L f C T I O N S  

0.20 a. 30 0.40 
C P  17 XIL. 

0.30 O . b D  0.70 

-.lb2 

-.1?1 

-.131 

-.lo1 

-.09Z 

.012 

,113 

. 2 3 7  

.295 

, 300  

. iae 
-.153 

-.l?b 

-.1n 

L L P M A  25.5br P W I  80.0, B O O V l T A l L l N O  O E F L f C l I O N S  

CP A T  t I , -  
0.10 0.20 C.30 0 .40  0.50 0.b0 0.70 

-.04P 

-.os0 

,008 

,069 

a187 

.lee 

-069 

.008 

0 . ~ 5  

- .157 

-.lbZ 

- .157 

-. 101 
- . C P Z  

-a015 

,087 

~ 1 7 9  

.?" 

d 3 b  

091 

-.17b 

-.173 

-. . ? 3  

0.85 

-.Ob5 

-.lib -. 101 
-.ova 
-.09* 

-.lob 

-.120 

-.Ob? 

-.011 

,037 

,127 

,123 

- 0 3 4  

-.009 

0.95 

-.lbP 

-. 180 
-.LBO 

-.058 
-.Ob.? 
-.lo9 
-.137 -. 199 

, 209  
,169 

.lab 

,208 
,215  

,203 
. l t b  
. 0+3  
.Orb 
.a42 

- . l e +  
-.I88 

0.95 

- . O B 5  

- . O W  
- e 0 8 6  

-.lb2 
-.136 
- a  091 
-e132 
-el61 

- . 0 8 9  
-.091 

-.on1 

-.a11 
-a083 

. e + +  
. 3 3 3  
. Y E 0  
390 
-830 

- .on9 
- . l o 4  

1 M F - A  
D F G  

3 
25 
30 
45 
bO 
70 
75 
eo 
e 5  
PO 
Y S  

100 
105 
110 
120 
135 
150 
1 5 5  
1 8 0  
205 
E10 
2 2 5  
240 
2 50 
2 5 5  
ZbO 
2C5 
270 
2 7 5  
280  
2b5 
2 90 
300 
315 
330 
335 

TWCT A 
O f G  

0 
25 
30 
65 
LO 
10 
?5 
80 
85 
90 
95 
100 
105 
110 
120 
135 
150 
155 
183 
205 
210 
225 
2 60 
1 5 0  
2 55 
2 LO 
265 
2 70 
275 
2 80 
205 
290 
300 
315 
3 3 0  
335 

66 



T H E T A  
O t  c. 

0 
25 
30 
4 3  
bo 
70  
7 5  
80 
85 
90 
95 

100 
105 
110 
120 
135 
1 50 
155 
1 80 
205 
210 
2 2 5  
2',0 
2 5 0  
2 5 5  
2 1 0  
215 
270 
275 
280 
205 
290 
300 
315 
330 
335 

THE14 
Oft 

2 5  
30 
4 5  
bo 
70 
7 5  
80 
85 
90 
95 

100 
10s 

1 2  
135 
150 
1): 
180 
205 
210 
2 2 5  
260 
2 50 
255 
ZbO 
2bS 
270 
2?5 
280 
20s 
290 
300 
315 
330 
335 

110 

TABLE 1.- Continued 

(c) Body-wing-tail configuration 

ORIGINAL PACE E 
OF POOR Q! 9L'TY 

0.10 0.20 

6130 . lo3  

.i5n . lo9  

a14b ,113 

s l b 0  -107 
.09b .OSb 
.OZb -.008 

.OOb a G 1 1  

,010 .004 

,014 . 009 

-009 ,003 

.001 -.010 

,038 -.011 
,103 . o w  
.15b ,107 

,115 .110 

,137 . l o 5  

0.10 

.059 

.090 

.073 

,107 
,119 
. l o 7  

.07k 

Ob2 

. Ob0 

.Ob2 

.072 

.112 

.127 

. i o e  
,072 

. Ob6 

0.30 

. o w  
,085 

.12b 

.092 
,086 
.098 
.O88 
-073 
.025 

-.009 
-.00? 
-.002 

a 0 0 3  
.OOb 

.OOb 
-006 
.002 

.OOb 
-moo3 
- s o 0 3  
-.012 
-.OZZ 
-.032 

.ole 

.OB1 

. lob  

.OVI 

.091 
a091 
,091 

.095 

-.oze 

ALPHA * -01, 

0.20 

.041 

,043 

,049 

.Of6  
,086 
,011 

.Ob4 

- 0 4 3  

,013 

. 0 4 3  

a069 . 070 
.O82 
.Ob9 

,047 

.3*2 

0 .30  

,028 
.O29 

,075 
.03b 
,032 
,045 
$039 
,049 
,068 
,050 
,062 
,038 
,036 
.035 
.034 

e033 
-033 
e 0 3 2  

.O3b 
- 0 3 2  
,031 
-03.. 
.011 
.050 
.Ob1 
-058 
.Ob0 
-039 
-033 
,032 
-030 

,036 

PHI m 0.0, 8OOYI~ING/TAILINO 0 F ' ~ E C I I O N S  

0.40 

.Ob9 

,075 

.Ob0 

.Oi5 
-.013 
-.041 

-.Olb 

-.000 

-.003 

-.OOb 

-.01? 

- .Ob5 
-.012 

,051 

.071 

.07) 

' C P  A 1  N I L '  
0.50 

.Ob2 

.OS? 

.os9 

.025 
-.035 
-.051 

-.OOb 

-.008 

,005 

- ,008 

- e 0 2 3  

- a 0 5 5  
-.u51 

.022 

.OS* 

. Ob0 

O.bO 

.067 

.Ob2 

- 0 4 3  
.038 
.040 
-038  
.017 

-.011 
-.Ob1 
-.Ob0 
-a039 
-.327 
-.022 
-.019 
-.017 

-.015 
-.Of4 
-so14 

-.01b 
-.ole 
- a 0 2 3  
-.029 

.Ob2 
-.Ob1 
-.ubb 
-.014 

.ole 
,028 
,033 
~ 0 3 b  
.038 

,039 

-.70 

.011 

.005 

-.011 

-026 

-.093 

-.ace 

- a 0 3 9  

- . 0 3 3  

-.03b 

-.Oh? 

- . O W  

.028 

-.011 

-007 

0.65 

-.012 

-.OOP 

.010 

,017 

-.070 

-.Ob2 

-.Oh9 

-.Ob2 

-.OS( 

-.Ob1 

- . C i 3  

.013 

.*lo 
-.012 

PMI - 0.0, 800V/YINGlTAIL/~0 OEFLtCllEHS 

0 .40  

,019 

. o l e  

.O22 

,031 
,036 
-032 

,025 

.022 

.022 

- 0 2 3  

,028 

e 0 3 2  
.037 
e035 

-023  

,028 

C P  A 1  YIL. 
0.50 

.014 

.01L 

,020 

,023 
,021 
.018 

,029 

,014 

,013 

.Olb 

.Ol5 

.019 

.020 

.ole 
e 0 1  4 

e013 

O.bO 

.008 
, 003  

.004 
-.001 

-005 
e009 

-.002 
-.ooo 

.ooo 
,000 
.002 
.OO2 
.006 
.003 
.003 

.002 
n o 0 3  
,001 

.005 

.001 
,002 
,001 
aO8b 
,002 

-.002 
-.001 
- .OOl  
- . O O b  
-.OO1 
-.001 

-.001 

0.70 

-.022 

-a021 

-.029 

- s o 2 4  

-.020 

-.021 

-.0:2 

- & I 8  

-.021 

-.OZb 

-.021 

-.Ole 

-.028 

- .025 

0.05 

- a 0 3 5  

-e032 

-no32 

-.027 

-.OZl 

-.02b 

-a031 

-.c35 

-.032 

-.027 

- . O Z B  

-.028 

-.029 

-.032 

0.95 

. ,091 

.011 
,012 

, 003  
.013 
,028 
.025 

-a001 

-.032 
- .031 -. J O  

- . 0 3 0  
-.031 

-.Ol? 
.021 
.OZb 
.Ol2 

-.ooc 

.c17 
,008 

0.95 

-.01b 

.015 
- .O2l  

.ooo 

.OZ* 

.01b 
a O . 4  
. D O 1  

- .ole 
-.ole 

-.I16 

-.01b 
-.013 

-.000 
s o t 3  
.CbS 
.025 

-.001 

-.01? 
-.ole 

tw114 
OEG 

0 
25 
30 
4, 
bo 
70 
75 
BO 
85 
90 
95 

100 
105 
110 
120 
135 
150 
155 
180 
205 
2 10 
225 
2 60 
2 50 
255 
2b0 
2b5 
270 
2 7 1  
280 
205 
L 90 
300 
315 
330 
335 

i n t r A  
0f6 

0 
25 
30 
4 5  
bo 
?O 
75 
110 
85 
90 
95 

1c0 
105 
110 
1 PO 
135 
1 so 
155 
180 
205 
210 
225 
210 
2 50 
2 5 5  
2 bo 
2b5 
270 
1t5 
200 
L O  
290 
300 
31 5 
330 
335 

67 



l W € l A  
Of6 

9 
25 
30 
6 5  
60 
70 
75 
CO 
85  
90 
95 

100 
105 
110 
I20 
135 
15J 
155  
180 
205 
110 
225 
260 
250 
255 
260 
265 
2 70 
275 
200 
285 
290 
300 
315 
330 
3 3 5  

1 W E l A  
Of6 

0 
2 5  
30 
6 5  
b0 
TO 
75 
80 
85  
90 
95  

100 
105 
110 
120 
1 3 5  
150 
155 
1 eo 
205 
210 
225 
260 
250 
2 5 5  
2bO 
215  
210 
275 
200 
285 
290 
30C 
315 
330 
3 3 5  

0.10 

.010 

.Ob1 

-.001 

. o l e  . 090 
I .? 

. l * O  

.127 

.12z 

.I28 

.?bl 

,165 
. l o 1  
-023 

-.ooo 

.a09 

0.10 

-.026 

-. 006 

-.072 

-.on2 
.OS6 
,175 

.215 

,208 

.202 

~ 2 0 6  

.212 

.155 

. O S 7  
-.O?O 

- .or5 

-.Ob2 

0.20 

.003 

. 000 

-.011 

-.011 
.Ob5 
.IO0 

e 1 1 4  

-095 

. O W  

-001 

. o w  

.009 

. O I O  
-.017 

-.01b 

-.002 

0.30 

-.003 
-.005 

.Ob? 
-.OOL 
-.013 
-.005 
-.020 
-a036 

.022 
-071 
-007 
.088 
.088 
.089 
.Ode 

-087 
.080 
.OB5 

.OB¶ 
-085 
. O I ¶  
s o d 6  
.086 
-063 
-013 

- . O Z I  
-.003 
-so13 
-.012 
-e006 
-.ooc 

,005 

"PWA - 10.01s 

0.20 

-.O20 

- a 0 3 6  

- 993 

-e113 
-.01r 

.118 

. i n s  

. l e 1  

,182 

. l e0  

. l 7 *  

-097 
-.016 
-.111 

-.OW 

-.027 

0.30 

-.030 
-.C30 

.025 
-.OX? 
-.111 
-.093 
-.113 
- . u s  
-.067 

e067 
.I22 
.IS0 
,166 
.152 
-152  

- 1 5 2  
.152 
-152 

~ 1 5 6  
e 1 5 2  
.152 
-163 
-125 
.os9 

-.os9 
-.loo 
-.07: 
-e105 
- a 1 1 5  
- e 0 3 1  
-.032 

-.021 

TABLE 1.- Oantfnued 

( c )  Continued 

PWI 9. 3.0. 80011~IN611A1LINO O f F L E C f l O N S  

0.60 

-.010 

-.01C 

-e023 

-.060 
-.019 

.O6Z 

-071 

- 0 7 3  

. o w  

. O ? I  

-076 

.a60 
-.011 
-.Ob1 

-.ozz 

- . O D 3  

-.012 

-a017 

-.OZZ 

-.055 
-.043 

,018 

.OW 

-058 

.059 

.Ob2 

.OS6 

.015 
-.OM 
-.os9 

-.OZb 

-.01b 

0.60 

-.011 
-.01? 

-.011 
-.026 
-.022 
- .OZ I  
-.060 
-.072 
-.a71 
-.Ol* 

.ole 
-030 
-037 
,060 
.o*o 

.0*1 

.011 

.0*6 

-063 
.Ob0 
-035 
,029 
-113 

-mol6 
-e075 
-.ob7 
- . O W  
-a036 
-.a30 
-.O26 
-.022 

-.OZZ 

0.70 

-.03b 

-.061 

-.OS6 

-.lo2 

.019 

-.OOb 

.OOb 

.016 

.ooe 

-.009 

.022 

-.O¶b 

-.OS6 

-.c39 

0.85 

-.Ob2 

-.Ob¶ 

- e 0 7 1  

-.07U 

.020 

-013 

-.009 

-.000 

-.012 

-013 

.016 

- .om 

-e 065 

-.os0 

P M I  - 0.0. 80OVIYIN611AILINil OEFL€CTIONS 

a. 60 

-.032 

- . 0 k 2  

-.117 

-.lib 
-.093 

,028 

.112 

~ 1 2 5  

3 1  

26 

13  

.021 
-.001 
- . l L d  

- . I I .  

-..JZZ 

0.95 

-.031 

-.030 
-.036 

-.016 
.OZ6 
. O Z I  
.009 
.001 

.019 

.On@ 

. 000 

.011 

.OZO 

- . 008 
-007 
-023  
.02* 

-.016 

-.031 
-.032 

CP AT XIL. 
0.50 

- a 0 3 2  

- . O W  

-.112 

- . lo7  
-.115 

-006 

-106 

-117 

-123  

.1zz 

.loo 
.?Ol 

22 
20 

- . .23 

-.039 

0.80 

-.02u 
-e036 

-.036 
-.065 -. 125 
-.110 
-.110 
-.?11 
-.123 
- e 0 3 1  

.062 

.071 
-086 
e 0 9 5  
. O W  

. lo1  

.198 

.LO6 

,102 
. O W  
e086 
. o n  
.160 

-.032 
-.126 
- e 1 1 3  
- . l l U  
- a 1 3 1  
-.139 
-.067 
-.0*2 

-.061 

0.70 

-.056 

-.Ob6 

- . l 6 8  

-.1*2 

-032 

-026 

,055 

.Ob8 

-058 

-025 

-035 

- a 1 3 1  

-.1b0 

-.06b 

o m  0.95 

-.Ob0 -.Ob' 

- a 0 5 1  
-.OCS 

-.O?b 

- a 1 5 6  
-.139 

- . lo6  
-065 -.067 

.OOt  
-069 

.OZb 

-.M - . i 3 0  

-070 
. O S 1  

-036 e037 

.OS5 

.071 
-023  

,052 
-.007 

-.111 
-.152 - e 1 2 5  

-.139 
-.15c 

- a 0 7 5  

. $8 -.os* 

-so63 
- * O S 6  

1m1a 
0c6 

0 
25 
30 
C5 
bo 

15 
00 
85 
80 
95 

100 
105 
110 
120 
135 
150 
155 
180 
;a5 
2 10 
225 
Z6U 
250 
255 
260 
265 
2 70 
275 
280 
205 
290 
300 
315 
3 30 
335 

To 

r n f l l  
O E t  

0 
25 
30 
CS 
LO 
10 
1 5  
eo 
85 
80 
95 

100 
105 
110 
120 
135 
150 
155 

205 
210 
225 
260 
2 50 
255 
2 60 
265 
2 70 
215 
2 00 
Z(15 
2 90 
300 
315 
330 
335 

1 or 
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T Y E l A  
OCG 

0 
2 5  
30 
4 5  
bo 
70 
75 
0 0  
05 
00 
95 

100 
105 
110 
120 
1 3 5  
150 
155 
100 
205 
210 
225 
210 
250 
255 
ZbO 
265 
270 
275 
280 
285 
zoo 
300 
315 
330 
335 

TMETA 
O f  G 

0 
25 
30 
4 5  
bo 
70  
7 5  
00 
d5 
90 
95 

100 
105 
110 
120 
1 3 5  
150 
155 
100 
205 
210 
225 
240 
250 
255 
ZbO 
2b5 
270 
275 
280 
209 
290 
300 
315 
330 
33’1 

0.10 

- e 0 5 5  

- .OIL 

-.133 

-.132 
-007 
.ZOO 

.291 

,306 

-303 

-304 

.29e 

.1b5 
,022 

-.I22 

- .13C 

- e 1 2 7  

0.10 

-e070 

- . 0 8 3  

-.156 

-.150 
-.ole 

.229  

.390 

-415 

. 420 

,416 

.394 

.17b 
-.OOb 
-.149 

-. 1 5 5  

-.150 

LLPMA * 15.01. 

0.20 

-.052 

- e 1 4 5  

-.13b 

- a i 4 0  
--052 

-131 

.252 

.Zb* 

-269 

-215 

.242 

-101 -. 040 
-.150 

-.141 

-.148 

0.30 

-.054 
-.056 

.ooc 
-.I42 
-.lYS 
-.119 
-.1+5 
-.152 
-.Ob9 

. O B I  

. le0 
-217  
.233 
-247 
,253 

e254 
.255 
.255 

-255 
.Zlb 

.ZZO 

.Ob- 
-.OO? 
-.129 
-.lo1 
-.1*2 
-.159 
-.1bO 
-.Ob2 

-.04b 

.23e 

. i n 2  

0.20 

-.001 

-.15b 

-.152 

-. 163 
-.0?4 

-156 

.339 

.372 

.385 

.373 

,331 

,118 
-.071 
-.1b4 

- a 1 5 1  

-e181 

0.30 

-.090 
-.09s 

-.OLb 
-.I51 
-.IbS 
-a129 
-.15Q 
-.lbb 
- . O W  

. lo4 

.235 

.291 

.31b 

.339 

.369 

.352 

.354 

. 3 5 4  

,351 
,340 
,323 
-201  
.230 
,001 

-.lob 
-.139 
-.110 
-.154 
- 9 1 1 2  
-.I73 
- a 1 4 5  

-.OS4 

OF POOR 
( c )  Continued 

PHI v 0.0. 80011YIW611A1L1MO DtFlECTlONS 

0.co 

-.ow 

-.152 

-.143 

-.la 
-.113 

.030 

.182 

-213 

-225  

.21 t  

e107 

-034 
-.114 
-.131 

-.165 

-.13b 

C P  &T L~L. 
0.50 

-.ob3 

-.IS$ 

-.133 

-.129 
-a135 

-013 

.lbO 

.10P 

.19e 

-193 

-15b 

.004 
-.143 
-e142 

-.151 

-.159 

0.60 

-.OS0 
-.070 

-.001 
-.14b 
-.132 
- e 1 2 5  
-.139 
-.133 
-.1+3 
-.022 

.002 

.I27 
-152 
.1?1 
-170 

. le1 
-173 
-105 

.103 
-174 
-154 
-130 
-1b4 

- a 0 2 5  
-.129 
-.13* 
-e139 
-.152 
-.a53 
-.149 
-.ow 

-.07b 

0.70 

- . o w  

-.150 

-.15b 

-.1bQ 

.Ob3 

.O?b 

.12r 

.161 

.1Z8 

-077 

,071 

-.lbS 

-.15b 

-.I53 

0.85 

-.098 

-.13f 

-.lb3 

-a154 

~ 1 3 1  

-103 

.04C 

-103 

.On3 

-107 

-123 

-.159 

-.159 

--138 

P H I  - 0.0, B O O V I U I W G I T A I l f N O  OEFLECTIOWS 

C P  A I  K tL .  
0.40 0.50 

-.lo3 

-.161 

-.I39 

-.141 
-.143 
-035 

.23e 

,287 

,305 

-295 

.23b 

a025 
-.I51 
-.1S9 

-.1$7 

-.171 

O.bO 

- . O W  
-.110 

- . I30  
-.lb4 
-.1*1 
-.132 
-.152 
- . lbk  
- a 1 5 0  
-.004 

,133 
.I98 
.232 
.a59 
.272 

.2?9 
~ 2 7 b  
.282 

.2?b 
aZb2 
e 2 3 1  
.190 
.179 

-.O00 
-.lb2 
-elk5 
-.152 
-e159 
-.1b3 
- r l b 5  
- e 1 4 3  

-.119 * 

0.70 

-.12? 

-.lbV 

-.1b7 

- .I03 

,114 

.142 

e 2 0 5  

.235 

.217 

.146 

,118 

-.170 

-.1b8 

- a 1 7 3  

0.85 

-.120 

-.1bO 

-a171 

-.IC+ 

,215 

.175 

S l b l  

.187 

. l b l  

. l a 1  

-207 -. 170 

-.1b7 

-.lbO 

0.95 

-. 102 

-.111 
-.L17 

-.159 
-.lbC 
-.11? - .OS+ 

.021 

-14b 
-11b 

. O W  

-124 
e l 6 0  

.01b 
-.O40 
-.123 
-.1b5 
-.lbb 

-.117 
- . l l S  

0.95 

-.135 

-.142 
-.151 

-.170 
-.1b9 
-.120 
-.010 

,052 

.z10 
e 2 0 5  

. l e 1  

-217 
- 2 5 0  

e 0 5 0  
- . o l e  
-.129 
-.lbb 
-.174 

- 151 
-.169 

rWIA 
OC 6 

0 
25  
30 
65 
bo 

75 
00 
85 
W 
95 

100 
105 
110 
120 
135 
1 IO 
155 
180 
205 
210 
225 
ZIO 
250 
255 
260 
Zb5 
270 

290 
285 
zw) 
300 
315 
330 
335 

to 

zn 

I M C I A  
D f  6 

0 
25  
30 
e5 
bO 
70 
15 
00 

90 
95 

100 
105 
110 
120 
135 
150 
1 5 5  
180 
205 
210 
225 
240 
2 50 
255 
2 bO 
2 b5 
270 
275 
2 80 
285 
ZOO 
300 
315 
330 
335 

e5 

69 



7MlA 
Of6 

0 
25 
30 
45 
bO 
70 
7s 
80 
85 
oa 
95 

100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
210 
2% 
255 
ZbO 
215 
270 
275 
200 
285 
290  
300 
315 
330 
335 

rnErA 
OF 6 

0 
Z S  
30 
SS 
60 
70 
7s 

85 
90 
95 

100 
10s 
110 
120 
135 
1 50 
155 
180 
205 
210 
225 
240 
250 
25s 
2bO 
Zb5 
2 70 
275 
280 
205 
2 90 
300 
315 
3 3 0  
335 

nc 

0.10 

-.lob 

-.OF? 

-.lb? 

-.I60 -. o*o 
.258 

.490 

.539 

.553 

-542 

.*99 

.191 
- . O N  
-.1b2 

-.1b7 

-.I59 

0.10 

-013  

.OS6 

.005 

-013 
. O i O  
-1Zb 

,125 

-117 

ellb 

- 1 2 5  

.lCb 

. I t  

.lj. 
,017 

,007 

.Oll 

ALPHA . 21.99. 

0.20 

-.I10 

-. Ibb 

-.159 

-. 1 b9 
-.087 
.le3 

-433 

.VI1 

-512 

. 1w 
426 

.1*2 
-.om -. I72 
-.lbS 

-.170 

0.30 

-.125 -. 132 
-e059 
-.155 
-e173 
-.I35 
-.lb8 
-.a74 
-.wo 
-134 
-3Ob 
.387 
-123 
.45? 
.172 

.1?9 

.*ex 

.be2 

.b77 
-4bZ 
.b31 
.391 
-311 
.lo8 

-.11b 
-.I48 
-.117 
-.lb* 
-.178 
-.I79 
-.I73 

-.122 

0.20 

. 006 

. oo+ 

-so03 

-.012 
a 0 2 7  
* 079 

. o w  

.065 

.GOO 

.e93 

~ 1 0 5  

.110 
,017 
.002 

-.013 

-.001 

0.30 

-.003 
-.003 

.04b 

.001 
-.DO9 - -001 -. 020 
- . O W  
.007 
,011 
-014 
,070 
-072 
-077 
.079 

.001 

.081 

.082 

. o m  

.cap 
,097 
.0Qb 
. o w  
.08? 
.0*2 

-.009 
-.001 
-.01* 
-.01* 
-.ooe 
-.006 

,005 

TABLE 1.- Continued ORSGUVAL F?2:  ’ ?  

POOR QU&: 
(cl Continued 

P H I  0.0. 8OaVlYl1161TA1LtNi l  OEFLECTIONS 

CP A 1  NIL= 
0.60 0.50 

-.125 

-.1b9 

-.lb2 

-.lbb 
-.I30 

.OBb 

.355 

.43* 

-470 

.6*Z 

.3bb 

-083 
-.I31 
-.154 

-.Ib? 

-.167 

-.133 

-.lbS 

-.I48 

-.152 
- . l b +  
.Ob4 

.325 

.399 

.42? 

.4oQ 

-330 

.e54 
-e132 
-.172 

-a169 

-.178 

0.60 

-.114 
- a 1 3 1  

-.1Cb 
-.1bO 
-.1- 
-.138 
-.lb4 
-.I55 
-.I51 

.019 

.190 
,275 
.323 
302 

-381 

.387 
-3D5 
.392 

-385 
.3M 
.324 
,279 
. Z t 9  
.Olb 

-.IbS 
-.155 
-.lb* -. lb8 
-.171 
-.170 
-.1b2 

-.14b 

0.70 

-.I19 

-. I76 
-.17b 

-.lo9 

-179 

2 1 8  

30+ 

-363 

-320 

-225 

*lob 

-.le2 

-.I?? 

-.I78 

0.85 

-.1C5 

-.1b5 

-.179 

-.I74 

-309 

.Zb7 

.253 

-2Ob 

,253 

.275 

-303 

-.1?9 

-.1?5 

-.lb5 

0.95 

-.151 

-.lbl 
-.1b2 

-.lbb 
-.lbb 
-.121 

.o le  

. o w  

.3?3 
-321 

.28b 

-336 
-37b 

.091 

.012 
-.13b 
-.lbl 
-.lbb 

-.lbl 
-.lb7 

0.CO 

- . o m  

-.012 

-.017 

-.o*o 
-.oze 
-022 

.os5 

-011 

.Ob7 

.O?C 

,080 

.Gbl 
,006 

-e032 

-*023 

-.003 

C P  A t  X I L *  
0.50 

-.011 

-.014 

-.Olb 

-.OIL 
-.OS1 

.ooo 

,050 

.Ob* 

.055 

.Ob3 

.Ob1 

.03b 
-.025 
-.055 

-.mo 
-.01b 

0.80 

-.010 
-.01b 

-so15 
-.021 
-.017 
-.ole 
-.039 
-.05b 
-.071 
-.030 

-003  
-017 
,025 
e031 
-034 

.03b 

.03b 

.OC1 

.042 

.042 
-030 
.03b 
,034 
.ooz 

-.05b 
-.Ob5 
-.OIb 
-e035 
-.ON 
-.025 
-.022 

-.021 

0.70 

-so35 

-e038 

-.050 

-.091 

.OOb 

-.015 

-.002 

.010 

.010 

- s o 0 3  

-033 

- . O W  

-a055 

- s o 4 1  

0.65 0.95 

-.Ob3 -.033 

-.W? 
-a030 

-.Wb 

-.ob3 
-.OZb 

-.0?2 ,009 
.01z 

.010 -.OOl 
-.021 

.002 

-.azo 
.Olb 
.003 

-.011 -.002 

.008 

.014 
-.005 

.Olb 
.020 

-016 .o le  
-041 

-.074 ,052 
,013 

-.Ob% 

-.os1 
-a038  
-.03b 

Wf7A 
0c6 

0 
25 
30 
4’5 
bO 
70 
15 
80 
85 
80 
95 

100 
105 
110 
120 
135 
110 
155 
1 80 
205 
2 10 
225 
240 
2 50 
255 
2 bo 
265 
210 
275 
ZW 
205 
290 
300 
315 
330 
335 

7WCTA 
DE6 

0 
25 
30 
45 
LO 
70 
75 
80 
85 
w 
95 

100 
105 
110 
t20 
135 
150 
155 
180 
205 
210 
225 
2 40 
2 50 
255 
ZbO 
265 
270 
275 
28C 
285 
290 
300 
315 
3 30 
335 

70 



lMCTA 
OC 6 

0 
25  
30 
a5  
60 
70 
7s 
00 
0s 
80 
OS 

100 
105 
110 
I20 
135 
150 
155  
1 00 
205 
210 
225 
260 
250 
755 
zbo 
Zb5 
2 70 
275 
200 
205 
280 
300 
315 
330 
335 

l M C T A  
OC6 

0 
25 
30 
+5 
bo 
70 
75 
80 
e5  
80 
OS 

100 
105 
110 
110 
135 
i 50 
155 
100 
205 
210 
225 
260 
250 
255 
2 bo 
ZbS 
270 
275 
200 
205 
2 90 
300 
315 
330 
335 

0.10 

-.026 

.008 

-.o. 3 

- .om 
-.Om 
.lib 

-172 

-179 

.le9 

-210 

.233 

. Z l I  
-127 

-.OlP 

-.071 

-.OCb 

0.10 

-.os5 

-.Olb 

-.135 

-.13b 
-.Ob5 

. lo1 

.zzo 

.257 

.279 

-316  

-361  

.Z76 
-130 

-.Ob0 

--12b -. 102 

TABLB 1.- Continued 

(c) Continued 

ORIGINAL F?,Y 77 
OF POOR QiJALln  

ALPHA . 9.81, PdI 22.5, BOOY/YIN6/1AIL/NO OFCCCCIXONS 

0.20 

-.027 

- . o n  

- -007 
-.O% 
-.Ob2 

-059 

e l b 2  

-152 

-160 

-105 

197 

159 
.os1 

-.075 

-.OW 

-.Ob0 

0.30 

-.oze 
-.027 

.02b 
- .O21 
-.Ob2 
-.OW3 
-.lo1 
- . lo2  
-.006 

.016 
-075 
. la5 
-113 
.125 
-131 

.135 
-130 
.166 

.151 

.156 
-1b2 
-1bl  
-157 
.116 
,001 

- . O W  
-.Ob9 
-.OW 
-.ow 
-.OIL 
-e032 

-.021 

0.20 

-.os1 

- .ow 

-.A33 

-.132 
-.I12 

-039 

.reo 

.216 

.ZM 

~ 2 7 5  

.ZbS 

. to2 

. O W  
-.lo1 

-.133 

-.120 

0.30 

-.OS3 
-.os1 

-007 
-.OSb 
-.150 
-.110 
-.131 
-.132 
-.116 
-.002 

.OW 

.162 

. lb7  

.le* 

. 2 l t  

.Z23 

.232 
- 2 1 2  

.251 
,251 
-261 
-215 
,250 
e l b ?  
.ooo 

-.lib 
- . lo3  
-.137 
-.16b 
-.165 
- . l W  

-a060 

O.6C 

- e 0 3 1  

-so32 

-.115 

-.099 
-.113 
-.021 

.a76 

. o w  

-120 

- 1 3 2  

. l 3 t  

-070 
-e035 
-.116 

-.lo9 

-.Ob3 

c v  &l L / L  
0.50 

-.033 

-.033 

-.113 

-.ow 
- . lo5 
-.045 

.Ob7 

.090 

-113 

e130 

.127 

.O5b 
-.074 
-.12b 

-.118 

-.0?0 

O.bO 

-.om 
-so36 

-.a33 
-.O*Z 
- -053 
-.I04 
-.lo0 
-e097 
-.ow 
-.072 

.OO1 
-036 
.OS6 
-071 
.PO0 

-0Ob 
.089 
. O W  

. lo1 

. lo2 

.ow 

.ov2 

.000 

.015 
-.110 
-.122 
-.122 
- . u s  
-e121 
-.oeo 
-.043 

-.O+2 

0.70 

-.055 

-.Ob1 

-.127 

-.I30 

-.011 

-.006 

-033 

-058 

.Ob3 

. 066 

-070 

-.139 

- e 1 4 3  

-.091 

0.05 

-.Ob0 

-.Ob9 

-.w 
-.I25 

-030 

-013 

-006 

-028 

.037 

-071 

.Ob8 

-.I39 

- .16C 

-.0?9 

PMI 22.5. 0OOV/YIN6/lAXL/NO OCFLEClIO~S 

0.60 

-.os5 

- a 0 7 2  

-.133 

- a 1 2 1  
-.131 
- . O W  

.116 

q l b b  

.Lob 

.zz5 

-226  

. i t 0  
-.060 
-.138 

-.1*5 

-.129 

CP A I  I / L *  
0.50 

- .ow 

-.O70 

-.110 

-.113 
- e 1 2 3  
-.ow 
.1w 

.165 

.la0 

.205 

.19O 

-08 i 
-.OB0 
-.lbO 

-.1so 
-.lb6 

0.05 

-.093 

-.lo0 

-.155 -. 135 

,075 

.017 

.os1 

. 009 
,103 

-167 

,166 

-.1b2 -. 165 

-a161 

0.95 

-.Ob2 

-.os0 
-.u. I 

- . loo  
-.ooo 
-.Ob3 
-.Ob2 
-a054 

.057 
,031 

.036 

-05b 
-017 

.OS7 
-mol7 
-.os9 
-e075 
-.Ob1 

-.063 
-.Ob1 

0.05 -. 103 

- . O W  
- .ow 

1 65  
-.122 
- . l o )  
-.OW 
-.Ob4 

-123 
.08b 

.UO7 

.I20 
-139 

-107 
-023 

-.00b 
-.Obb 
-a052 

-+15b 
-.136 

1w1a 
0f6 

0 
25 
30 
65 
bo 
10 
75 
SO 
05 
PO 
95 

100 
t05 
110 
120 
135 
150 
155 
100 
205 
2 10 
225 
260 
250 
255 
2W 
2b5 
270 
275 
200 
285 
290 
300 
315 
330 
335 

1m1a 
M6 

0 
25 
30 
65 
bo 
70 
75 
00 
05 
90 
95 

100 
105 
110 
120 
135 
150 
155 
100 
205 
210 
225 
260 
2 5 0  
255 
ZW 
2b5 

275 
2 00 
285 
ZOO 
300 
315 
330 
335 

zm 

71 



T Y C I A  
O f 6  

0 
25  
30 
4 5  
60 
70 
75 
80 
85  
90 
95 

100 
105 
110 
120 
135 
150 
I55 
l a c  
205 
210 
225 
260 
2 50 
255 
ZbO 
265 
2 70 
215 
2 80 
285 
280 
304 
315 
330 
335 

0.10 

-.ow 

-a052 

-.153 

-.147 
-.lob 

. o w  

.Z7b 

.337 

-3Bb 

.434 

.ab1 

.329 
-134 

-.om 

-.155 

-.134 

TWLTI 
DE6 

0 
25 
30 
*I 
bo 
70 
75  
80 
85 
w 
95 

100 
10s 
110 
120 
135 
150 
155 
180 
205 
210 
225 
240 
250 
255 
2 bo 
ZbS 
270 
275 
280 
215 
290 
300 
315 
330 
335 

0.10 

-. 152 

-e075 

-. lb2  

-.IS? 
-.129 

.090 

.332 

.427 

. so9 

,571 

.594 

.387 

.161 
-.lo1 

- . l b 8  

.9 

0.20 

-.J82 

-.110 

-.1Cb 
-.13b 
-031 

e 2 3 0  

.ZVS 

.353 

.392 

.398 

.2% 

.os1 
- . E 7  

-.155 

-.15Z 

0.30 

-.097 
-.on0 

-.01q 
-a105 
-.lSb 
-.124 
-.145 
-.14b 
-.I27 
-.OOb 

.120 
-189 
-22b 
-2bb 
.293 

-310 
.324 
.339 

.352 
-361  
-370 
-362 
.336 
.216 
.OOl 

-.130 
- a l l 6  
-a156 
-.lbb 
-.165 
-.170 

-.IS1 

ALPHA 26.94, 

0.20 

-.155 

-.131 

-.150 

-.14v 
-.14b 
-033 

.ten 
-38b 

,569 

.523 

,524 

-317 
,050 

-.tan 

-.1b8 

-.1W 

0.30 

-.172 
-.I31 

-.03b 
-.12b 
-.157 
- . iZS 
-.15D 
-.I50 
-.131 
-.001 

.156 
-211  
.z91 
.35b 
.395 

.420 
,460 
-4b1 

.476 

.mo 
,497 
.*Ob 
.*63 
.273 
,008 

-.I31 
-.125 
- e l 6 9  
-.loo 
-.179 
- e l ? ?  

-.158 

CP A T  111- 
0.50 

-.130 

-.I17 

-.1ZZ 

-.119 
-.120 
-.OS8 

.14? 

.220 

0.60 

-.I20 
-so91 

-so96 
-e123 

-.111 
- e 1 3 0  
-.117 
-.118 
- . O W  
-036 
-105 
e150 
.104 
.224 

.262 

.25z 
-270 

.ZOO 
-286 
.ZOO 
.ZbI 
. Z 3 1  
.a97 

-.111 
-.159 
-.lbZ 
-.164 
-.1W 
-.171 
-.173 

-.I73 

-.m 

0.70 

-.153 

-.137 

- a 1 3 7  

- a 1 4 2  

.OOZ 

.070 

.148 

.Z12 

.233 

-197 

.232 

-.lb4 

-.173 

- . l e5  

0.85 

-.145 

-.135 

-.157 

-.143 

.121 

.Ob1 

-113 

-167 

.192 

.245 

-242 

--lbB 

-.170 

-.173 

PHI . 22.5. 800~1Y1W6fTAIL1NO OEFlFCltONS 

0.60 

-a167 

-.137 

-.I43 

-.136 
-.137 
-.037 

,223 

1339 

- 4 3 1  

.475 

.560 

.237 
-.023 
-.153 

-.I75 

- a 1 5 0  

CP AT XIL' 
0.50 

-.175 

-e133 

-.122 

-419 
-.128 
-.Oca 

.205 

-308 

0.W 

-. 14? 
-.lb1 

-.128 
-.I37 
-.125 
-.112 
-.130 
-.I15 
-.11b 
-.074 

.069 

.158 

.Zl6 
-271  
a312 

340 
-356 
-380 

-391  
.396 
e390 
.3b9 
.323 
.150 

-.lo5 
- e l b e  
-.175 
-.177 
-.177 
-e177 
-.179 

- . le0 

0.70 

-.175 

-.150 

-.140 

-.154 

.032 

,121 

.227 

-312 

.341 

.297 

.339 

-.1bP 

-.178 

-.lo7 

o.es 

-.159 

-.I55 

-.15b 

-.145 

. l e 1  

.on5 

-187 

-262 

-309 

-362 

,355 

-.175 

-.175 

-.173 

0.05 

-.155 

-.I50 
-.I34 

--130 -. 114 
-.112 
-.OB8 
- e 0 7 1  

-215  
m1b4 

. I83  

.221 

.235 

. l b l  

.Ob1 
-.122 
-.113 
-.I04 

-.17* 
-.179 

0.95 

-.lb? 

-.17b 
-.im 

- . 092 
- . lo1 
-.114 
-.085 
-.Obb 

-33b 
.Z7l 

.'?3 

.334 
- 3 4 0  

.218 

.IO8 
-.125 
-.173 
-.1?4 

-.I80 
- . l e 5  

l M L l A  
0f6 

0 
25 
30 
65 
bO 
70 
75 
eo 
05 
90 
95 

100 
105 
110 
120 
135 
150 
155 
110 
205 
210 
2z5 
214 
250 
2 5s 
2 bo 
265 
2'10 
2 75 
28" 
215 
290 
3 00 
315 
3 30 
335 

rWf T I  
DES 

0 
25 
30 
45 
bo 
70 
75 

os 
90 
95 

100 
105 
110 
120 
135 
150 
155 
180 
105 
210 
225 
260 
250 
255 
2 bo 
265 
270 
275 
ZPO 
28' 
290 
300 
315 
330 
335 

eo 

72 



TABLE 1.- Continued 

T M C l A  
OE6 

0 
25 
30 
45 
b3 
70 
75 
80 
85 
W 
05 

100 
10s 
110 
120 
135 
150 
155 
1 80 
20 5 
210 
225 
240 
250 
255 
2bO 
Zb5 
270 
27: 
ZOO 
28 5 
290 
300 
315 
330 
335 

1Nf 1A 
DE6 

0 
2s 
30 
45 
bo 
70 
75 
80 
85 
80 
05  

100 
105 
110 
120 
135 
1 50 
155 
180 
205 
210 
225 
240 
2 50 
255 
2 bo 
2b5 
270 
275 
ZOO 
205 
ZW 
300 
315 
330 
335 

0.10 

.023 

-053 

.010 

.OZb 

.Ot2 
104 

. l o 4  

. l o o  

. lo1 

. l l* 

,140 

. l o b  
-1b4 
.084 

e027 

-023 

0.10 

-.013 

.025 

- e 0 3 1  

- . O W  
- a 0 2 5  

Ob7 

-123  

,138 

,157 

-193 

.235 

.Z?b 

.210 
,080 

-.031 

-.027 

0.20 

.011 

-013 

.011 

-005 
. O Z I  
.Ob2 

.081 

.O72 

.080 

. o w  

. lo8 

-132 
. lo5  
-037 

.004 

-001 

0.30 

.004 
-003 

. O I V  
-000 
.OOl 
.011 

-.OOI 
-.012 

-013 
-036 
,050 
.OSb 
-060 
.0bb 
-070 

.O?l 
,073 
-074 

. O W  
-081 
.w3 
.095 
. lo4 
-107 . 070 
. O Z I  
.or0 
-001 

-.002 
.001 
.004 

.012 

0.20 

-.ole 

-.012 

- . O X  

-.Ob1 
-.O?O 

-014 

-095 

.111 

~ 1 3 8  

-1b8 

-186 

.212 
a 1 3 1  

-.002 

-.Ob2 

- . O W  

0.30 

-.021 
-.019 

,033 
-.010 
-.ole 
-e027 
-.070 
-1070 
-.Ob8 
-.022 

.032 

.os0 
,072 
.OB? 
,098 

. l o4  
,110 
.115 

-127 
-135 
.152 
-160 
-172 
. l b l  
.081 

-.027 
-.OW3 
-.071 
-.Obb 
-.OS4 
-.041 

-.ole 

ORlGlNAL PAGE 191 
OF POOR QUALITY ( c )  Continued 

PHI 65-01 , 8OOVIYINCIl I I ILINO OFFLECIlONf 

0.40 

-.003 

-.OOS 

-.OO? 

-.020 
-e017 

.014 

.Ob0 

e 0 1 8  

a057 

.Ob? 

s o 7 8  

e079 
-013 

- e 0 0 3  

- a 0 1 3  

-003  

CP A T  111. 
0.50 

-.005 

-.OOb 

- . 001 

-.023 
-.034 
-.OO? 

-035 

-035  

.OS4 

-057 

.Ob1 

.OS7 

.014 
-.023 

-.020 

-.009 

0.m 
-e006 
-.012 

-.010 
-.015 
-.009 
-.007 
-.024 
- e 0 3 2  
-.047 
-so32 
-.008 

-004 
-012 
.o le  
.022 

.oz5 

.027 
-031  

- 0 3 3  
-035 
-037 
.038 
. O I O  
.026 

-.ole 
-.011 
-.03b 
-.032 
-.OZ4 
-.oz1 
-.ole 
- .OLE 

0.70 

- .033 

-e033 

- . O W  

-.Ob8 

-.002 

-.029 

-.013 

.002 

.OOb 

.OO2 

.OZO 

-e073 

-.os0 

-.038 

0.U5 

-.041 

-.M3 

-.os2 

-.05b 

-.001 

-.000 

-e030 

-.018 

-.oo4 

-013 

.OlC 

-e071 

-.055 

-.OCb 

PMI 45.0. BOOYfY1NCIlAILlRO OEFlCCllONS 

C P  A 1  XIL.  
0.40 0.50 

-.OLb 

-.020 

-.038 

-.OSb 
-.075 
-.OS3 

-033 

.Ob2 

.034 

-125  

.147 

-134  
- 0 4 3  

-.OS7 

-.OB2 

-.os2 

-.029 

-.023 

- e 0 3 1  

-.Ob3 
-.O?b - -07 I 

.om 

.os5 

.OB5 

. ll* 

.A28 

-106 
.001 

- .ow 
- . O W  

-.Ob8 

0.60 

-.025 
-.029 

-.OZb 
-.031 
-.OZB 
-.035 
-.085 
-.Ob7 
-.072 
- .OW 
-.O37 
-.004 

-017 
a036 
.0*8 

-057 
.Ob3 
.074 

.OB0 

.OB8 

.094 
-007 
-007 
.Ob2 

- e 0 4 1  
-.114 
-.I15 
- . lob 
- .OW 
-*Ob2 
-.045 

-.a10 

0.70 

-.os2 

-.050 

-.Ob9 

-.ow 
-.036 

-a037 

.001 

.03b 

-050 

,018 

-089  

- . I37  -. 134 

-.071 

0.85 

-.Ob0 

- . O W  

-.090 

-.070 

.OOb 

-.022 

-.023 

.008 

-039 

.Ob5 

. Ob9 

-.135 

-.112 

-.078 

0.05 

-.029 

-.O22 
-.022 

-.035 
-.Ob+ 

.005 
-.OOb 
-.035 

.011 
-.a04 

-.008 

-.ooo 
,003 

-013  
.025 
.Os4 
-092 
.040 

-.Ob0 
-e037 

0.05 

-.Ob0 

-.042 
-.035 

-.OB5 
-.040 
-.027 - . O+b 
-.Of3 

e 0 3 5  
.008 

.022 

e 0 3 4  
-039  

. l o?  - .002 
-035 
.002 
.os5 

-.071 
-.Ob3 

IWIA 
OCG 

0 
25 
30 
45 
60 
70 
75 
80 
E5 
W 
95 

100 
105 
110 
120 
13) 
150 
155 
180 
205 
210 
225 
260 
2% 
255 
ZbO 
2 b5 
270 
275 
280 
285 
280 
300 
315 
330 
335 

rMCTA 
DE6 

0 
25 
30 
45 
bo 
70 
75 
80 
85 
90 
95 

100 
105 
110 
120 
135 
150 
1 5 5  
1 80 
205 
210 
125  
240 
2 50 
255 
2 bo 
265 
270 
275 
2 80 
285 
200 
300 
315 
330 
335 

73 



THETA 
DE6 

0 
25 
30 
45 
bo 
70 
75 
eo 
05 
90 
95 

100 
105 
110 
120 
135 
110 
155 
1 eo 
205 
2 LO 
225 
.?IO 
250 
255 
zeo 
zes 
2 10 
275 
2 eo 
20 5 
290 
300 
3 1 1  
330 
335 

TMPTA 
DE6 

0 
25 
30 
4 5  
bo 
T O  
75 
BO 
05 
90 
95 

100 
105 
110 
120 
1 3 5  
1 50 
1 5 5  
100 
205 
210 
225 
2*0 
2 50 
255 
2bO 
2bY 
270 
275 

28 
290 
300 
315 
330 
335 

280 

0.10 

-.os0 

.005 

- . lo1  

-.09b 
-. lob 

,020 

.132 

-175 

.222 

.203 

.3*3 

.3?2 

.ZbO 

.OS0 

- s o 7 1  

- .OtB 

0.10 

-.09Q 

-.017 

- e 1 3 6  

- . l Z l  
-.140 
-.016 

.i*e 

.220 

.zqe 

- 3 0 4  

.+e3 

.*72 

.310 

. O I Z  

- .095 

-.112 

0.20 

-.048 

-6034 

- . lo2  

-.lo0 
-. lo2 
- e 0 3 4  

.ow . IC1 

. lo4 

.247 

.291 

-291 . leb 
-.019 

-.lo4 

-.09b 

0.30 

-.os0 
- a 0 1 3  

.Ol* 
- .033 
-.05O 
-e070 - ,107 
- . loo 
-.OOZ 
-.Ob4 

.019 
-017 
.094 
.12? 
.150 

. l e 5  
,179 
-193 

.z11 

.zz9 

.253 

.2b? 
2 0 1  
.251 
-121  - -040 

-e072 
-.110 
-.124 
-.111 
- . lo2  

- . O W  

ALPHA 10.74. 

0.20 

-.115 

- .ow 

-.119 

- . l l S  
-.11* - -063 

e 1 1 3  

-187 

.273 

.352 

.611 

.397 

.212 
-.025 

-. 126 

-.130 

0.30 -. 120 
-.123 

-.005 - . oer 
-.090 
-.ow 
-.115 
-.112 
-.090 
-.005 

.014 
-079 
.119 

.199 

.225 

.ZbO 

.272 

. .oo 

.331 

. ies 

. l e 7  

.31e 

.tee 

.400 
e 3 5 1  

-.Ob3 
-.OB3 
- e 1 3 5  
-.151 
- .143 
- . 1 3 R  

-.119 

ORIGINAL PAGE ff 
OF POOR QUALm( 

TABLE 1.- Continued 

( c )  Continued 

P H I  8 45.01 8OOV1YIN6/TAILtNO DEFLECllONS 

0.40 

-.OS3 

-.O65 

-.OQO 

-.090 
-.092 
-.ow 

-040  

.oqe 

.151 

-195 

-225 

.199 

-.072 

- . I33  

-.lo6 

.oe3 

CP A T  I l l -  
0.50 

- . oee 

- . O W  

-.om 

-.OB2 
-.OB8 
-.Wb 

-032 

.oe1 

-134 

. lee 

-213 

.1?5 

.ole 
-.lo4 

-e143 

-e132 

0.60 

-.Ob3 
-.os9 

-.os4 
-.Ob2 

-.079 
-.ow 
-.OB2 
- . O I O  
- .om 
-.os0 
-.001 

-031 
.Ob6 
s o 0 7  

-103 
.115 
-132  

.144 

.15e 
-170 
.175 
e l ? ?  
-123 

-.030 
-.123 
-.151 
-.120 
-.146 
-.13b 
-.119 

-.lo1 

- .oeI 

0.70 

- .ow 

- .003 

-.I28 

- . o w  
-.ob6 

- a 0 3 1  

.028 

.OB4 

- 1 l b  

-119 

-175 

-.141 

-.164 

-.152 

0.05 

- . lo5 

- . o w  
-.lo3 

-.OB5 

.005 

-.a49 

.003 

-052 

103 

.137 

. I62 
-e137 

- . i3e 

-.132 

P H I  - 45.0. BOOVIYlNCtlA1LtNO DEFLECTIONS 

0.60 

-.O?B 

-.111 

- .ow 
-.095 
- e 1 0 7  

. O S 8  

-143  

. P I 8  

.295 

. 33e  

,292 
. l o 2  

- a 0 7 2  

-.150 

- . i z e  

CP A T  111. 
0.50 

- e 1 3 7  

-.OBC 

-.09b 

- e 0 8 7  
- .OI9 - . O W  

.Ob0 

-123 

,201 

.278 

. n e  

,259 
.a45 

- . lo4 

-.le0 

-.159 

0.60 

-.119 
-.124 

-.loa 
-.091 
-.oco 
-.oe7 
-.092 
-.OB5 
- . O W  
- .om 
-a047 

.014 

.05e 
-103 
-138 

. lbk 

. l e2  
.ZOb 

-22b 
- 2 b I  
.zes 
.273 
.z?e 
.201 

-.007 
-.120 
-.159 
-.le5 
- . le2 
-.157 
- . I 5 3  

-.151 

0.70 

- . l67  

-.119 

-.113 

-.090 

-e073 

-.011 

a066 

.1\8 

. lo@ 
,209 

.zes 

- a 1 3 1  

- .I78 

-.173 

0.05 

-.138 

- .ne 
-.ill 

-.095 

.015 

-.039 

.040 

.111 

,187 

,230  

.240 

-.1ce 

-.153 

-.168 

0.95 

-.112 

-.091 
-.a71 

-.1< 
-.OB6 
-.a53 
- . O B 5  
-.115 

.om 

.we  

.oe7 

-013  
.090 

. l o o  
,036 

-.OOB 
-.011 
-.015 

-.152 
-.154 

0.05 

- . l a  

-.1b2 -. 159 

- . O B 4  
-.Ob0 
-.os0 
- . o w  
-.137 

.144 

. l o6  

,130 

,149 
,156 

.253 

. l l C  
-013 
-005 
.028 

- .173 
- .I76 

I W E I A  
DE6 

0 
25 
30 
45 

70 
75 
00 
e5  
90 
95 

1c0 
105 
110 
1 2 0  
135 
1 50 
1 5 5  
1 BO 
205 
210 
225 
260 
2 50 
255 

eo 

2e0 
215  

zeo 

2 70 
275 

205 
ZW 
300 
315 
330 
335 

1he1a 
DE6 

0 
25 
30 
65 

10 
?5 
eo 
15 
90 
95 

100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
240 
250 
255 
2 bo 
zes 
2 70 
275 
z eo 
205 
290 
300 
3 1 5  
330 
3 3 5  

eo 

74 



TU€ TI 
OF6 

0 
2s 
30 
4 5  
60 
70 
75 
8 0  
8 5  
90 
95 
100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
240 
250 
255 
260 
265 
270 
275 
2 00 
285 
290 
300 
315 
3 3 0  
335 

IUETA 
OEG 

0 
25  
30 
4 5  
60 
70 
75 
00  
85 
90 
95  
100 
105 
110 
120 
135 
1so 
155 
180 
205 
210 
225 
240 
2 50 
255 
260 
265 
270 
275 
280 
285 
2 90 
3CO 
31.) 
330 
335 

0.10 

-.131 

-.O3b 

-a139 

-.127 
-.lbO 
- e 0 3 5  

.lbZ 

-2b7 

. 3 R O  

e 5 0 0  

.597 

.581 
-366 
,039 

-. 112 
-.131 

0.10 

-036 

- 0 6 3  

,035 

.Ob4 

.Ob3 

. O B 6  

.OB2 

,079 

.O@? 

.09s 

.1Z2 

.la9 

.lQl 

.I24 

.os5 

.060 

0.20 

-.138 

-.093 

-.120 

-.llb 
-.114 
-.on 
,132 

.235 

.352 

-6bO 

.53b 

. 5 @ 1  
-261 

-.e23 

-.137 

-. 152 

AL P W A  * 

0.20 

.019 

.021 

.022 

.PZS 
-037 
.os: 

e 0 6 3  

,053 

a061 

-073 

,091 

,136 
.133 
-076 

,027 

,020 

0.30 

-e155 
-a152 

-.Ob3 
-.084 
-.115 
-.loo 
-.116 
-.112 
-.OOb 
-.092 
.021 
.loo 
.152 
.215 
.Zb3 

.298 
- 3 3 0  
-361 

.397 

.434 

.*TO 
,506 
,520 
. L I P  
.207 

-.041 
-.080 
-.1Cb 
-.lbC 
-.167 
-.1bO 

-.139 

4-62. 

0.30 

-013 
.OlO 

-053 
.a15 
.010 
.ozo 
.009 
.007 
-023 
.OZB 
.03S 
-038 
-039 
.OCC 
.017 

-050 
-053 
- 0 5 5  

e 0 6 5  
.Ob6 
.075 
.or9 
.092 
,110 
,107 
.Ob1 
,027 
,023 
.017 
,015 
a015 

.020 

TABLE 1.- Continued 

(e) Continued 

PMI 65.0, . BODVIYINGITAILINO OEFLECIIONS 

c 60 

-.152 

-.128 

-.111 

-.loo 
-.09s 
-.lop 

. O B 4  

.189 

.I18 

-615 

+467 

.398 

.167 
-.Ob9 

-.159 

-.lCZ 

CP A T  111. 
0.50 

-.lb4 

-a156 

-.093 

-.OB8 
-.090 
- . o w  

,075  

.178 

.284  

.383 

-631 

.350 
-079 

- . o w  

-.lbB 

-.174 

OabO 

-.137 
-.151 

-.151 
-.1bS 
-.lo8 
-.OB4 
-.oar 
-.087 
-.on4 
-a007 
-so32 

.Ob0 
-093 
.1SL 
.199 

.233 
- 2 5 9  
.294 

.323 
- 3 5 6  
-381 
.391 
.388 
.to3 
-021 

-.11+ 
-e161 
-.172 
-.173 
- a 1 6 9  -. 1bb 
-.lb7 

0.70 

-.167 

-e175 

- e 1 3 0  

- . O W  

-.Ob8 

.OlC 

.llb 

.224  

.29? 

-313 

-365 

-.130 

-.le4 

-.lbl 

0.85 

-.150 

-el64 

-.lbC 

-.12Z 

.040 

-so13 

.OB9 

.le8 

.290 

.345 

.3Sb 

-.ize 
-e157 

-.170 

P U I  = 67.5. BODYIYINGITAILINO DEFLECTIONS 

0.60 

.PO5 

, 003  

.001 

-.002 
-.002 
.010 

-026 

-031 

.Ob0 

e 0 5 0  

- 0 6 5  

.OB* 
-073  
-036 

.007 

.016 

C P  A T  IIL9 
0.50 

.ooz 

-.001 

-003 

- .004 
-.012 
-.005 

.021 

,020 

.027 

.045  

e 0 5 2  

-06s 
.04@ 
.014 

.031 

-002 

0. bO 

-.002 
-.008 

-a006 
-.011 
- a 0 0 5  
-.002 
-a013 
-e016 
-.022 
-.021 
-.011 
-.005 

.ooo 

.004 

.008 

.011 
,013 
.017 

.019 
- 0 2 3  
.027 
e 0 3 0  
-036 
-035  
-015 

-.ooo 
-.01r 
-.014 
-.013 
-.016 
-.OlZ 

-.013 

0.70 

-e031 

-.u32 

- . O H  

-.Ob3 

-.010 

- so33  

-.OZ+ 

-.010 

-.003 

-.a01 

,013 

-.043 

- . O W  

-.032 

0.85 

-.041 

-.Ob1 

- .043 

- . O N  

-.012 

-.021 

-.039 

-.028 

-.014 

-.ooo 

.002 

-.OS5 

-.045 

- s o 3 9  

0.95 

-.lb3 

-.170 
-.174 

-.Or5 
- .ow 
-.092 
-.119 
-.152 

-231 
-175 

~ 2 0 3  

-226  
-238  

. 3 2 4  

.201 
-.O25 
-a031 
-.02? 

-.l77 
-.la0 

0.95 

-.027 

-.017 
-.016 

-.Ob0 
-.014 - .002 
-.013 
-.044 

.003 
-.012 

-.ole 

-a016 
- .014 

,051 
.028 
.098 
e 0 9 6  
.a90 

-.037 
-.036 

1 U t T A  
DE6 

0 
25 
30 
45 
60 
70 
75 
80 
85 
90 
95 
100 
105 
110 
120 
135 
150 
155 
1 BO 
205 
210 
225 
240 
250 
2 55 
2 LO 
265 
270 
275 

285 
290 
300 
315 
330 
335 

zeo 

THETA 
0e6 

0 
25  
30 
* S  
60 
70 
75 
BO 
85 
90 
95 
100 
105 
110 
120 
135 
150 
155 

205 
210 
225 
260 
2 50 
255 
2 60 
2b5 
270 
275 
280 

290 
300 
315 
330 
335 

1 eo 

2 0  

75 



rut 11 
OF6 

0 
t 5  
30 
15  
60 
70 
75  
BO 
05  
90 
95 
100 
105 
110 
I20 
135 
150 
155 
180 
205 
210 
225 
210 
250 
255 
2bo 
265 
2 70 
275 
ZBC 
2c5 
290 
300 
31 5 
320 
335 

THETA 
DE6 

0 
25 
30 
15 
60 
70 
75 
BO 
85 
80 
9 5  
100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
210 
290 
255 
260 
Zb5 
270 
275 
280 
265 
200 
300 
31 5 
330 
335 

0.10 

.009 

. 0 4 1  

a006 

-.001 . 002 
.Ob2 

.or1 

.085 

-103  

.110 

-191 

.29b 

.279 
- 1 5 3  

.037 

.012 

0.10 

-e023 

.021 

-.011 

-.032 
-.Ob? 
-.017 

.0*2 

-085 

.128 

-195  

-272 

.608 

. 373  

.le2 

-029 

-a016 

ALPHA 9 9 . 5 8 ,  

0.20 

-.003 

.002 

.002 

-.011 
-.019 

,007 

.052 

.Ob1 

.OB7 

-119 

.157 

-226 
.201 
.091 

-004 

-.008 

0.30 

- a 0 0 9  
-e007 

. O I O  

.002 
-.001 

.007 
-.009 
-.ole 
-.021 
-.017 

.ooo 
,023 
.032 
,013 
.os1 

.OS7 

.Ob4 

.071 

,065 
e093 
.111 
.:26 
-151 
-177 
-157 
.Ob2 
e023 

-.01Z 
-.azo 
-.OZC 
-a017 

-.005 

0.20 

-.037 

-a017 

-.013 

-.012 
-.011 
-.os0 

a029 

.OS? 

-106 

-165 

-231 

, 333  
.217 
.121 

-.010 

- e 0 4 5  

0-30  

-.OU 
-.032 

-023 
-.016 
-.021 
-.009 
- . O W  
-.049 
- s o 3 1  
-.059 
- s o 3 2  - . 002 
e017 
. O I I  
-061 

.OB0 
-095 
.110 

-131 
a 1 5 0  
,113 
e 2 0 6  
, 2 1 1  
.203 
.Z13 
. O W  
e 0 2 5  

-e027 
-.045 
-.OS? 
- .ow 
- a 0 1 3  

( c )  Continued 

PHI b7.5, BOOVfYINCIlAlCfWO OEFlfCllONS 

o.*o 

-.Olb 

-.010 

-.oov 

-.021 
- a 0 3 1  
-.031 

.002 

.022 

e 0 4 9  

.OB* 

.118 

-157 
,121 
-030 

- .027 

- . O Z l  

C P  AT 111- 
0.50 

-.Q21 

-.015 

-a007 

-.023 
-.033 
-.O17 

.Olb 

. O I Z  

-077 

.ow 

-127 
.OB1 
.go1 

-.03? 

- e 0 3 2  

0.60 

-.019 
- .OZI  

-.020 
- a 0 2 3  
-.015 
-.012 
-e030 
-.035 
-.036 
- a 0 5 3  
-.Olb 
-.029 
-so15 
-.001 
.010 

.Ole 
-026 
-031 

.OkZ 
-053  
-066 
.073 
.OB6 
.OB8 
.Ob0 

- . w e  
-.Ob9 
-.os2 
-.OS2 
-e039 
-.035 

- .033 

0.70 

-.017 

-.013 

*.Ob5 

-.OS* 

- a 0 3 3  

-.OS6 

- s o 3 1  

.DO1 

.021 

.032 

-051  

-.07b 

-.071 

-.OS6 

0.85 

-.OS(, 

-.055 

- .OS6 

-.o*s 

-.020 

-. 038 

-.os1 

-.021 

.012 

.037 

.0*2 

-."? 

-.071 

-.Ob2 

Put 9 61.5. 8 0 O V f  UlN6llAIClMO OEFLECllOWf 

CP A 1  111. 
0.co 0.50 

-.Ob5 

-.020 

-.027 

-.042 
-a013 
-.Ob0 

-.020 

.OZZ 

,073 

,126 

,176 

- 2 3 6  
.182 
-016 

- . O I V  

-.05B 

-.OS3 

- a 0 3 5  

-.OZB 

-.011 
-.Oh? 
--OSb 

- a 0 2 5  

.010 

.os0 

~ 1 2 3  

el68 

,215 
.149 
.019 

-.Ob1 

-.080 

0.bO 

- .OW 
- e 0 5 2  

-.016 - . 019 
-a039 
-.03b 
-.os2 
-so46 
-e042 
-.OS(' 
-.080 
-.05' -. 032 
-.005 

,016 

-032 
e 0 1 6  
-061 

.O?b 

.097 

.llB 

.133 
-156 
.lb* 
-092 

-.Olb 
-.Ob1 
- . O W  
-.OB$ 
-.091 
-.OB$ 

-.070 

0.70 0.85 

-SO?? -.OB8 

.019 -.002 

-060 ,040 

.OB8 . O B I  

, 1 3 1  .09b 

-.Ob8 -.079 

-.lo9 -.117 

-.111 -.111 

0.95 

- e 0 5 2  

-a035 
- .025 

-.0?7 
-e051 
-.039 
-.os1 
-.079 

,003 
-.023 

-.011 

-.007 
-.OOC 

e 1 1 7  
.011 
-132 
.111 
.07C 

-.07Z 
-.Ob8 

0.95 

- . o w  
-.0?2 
-.os2 

-.lo5 
-.OB9 
-.071 
- . loo  
-.l25 

.OOb 
-.012 

s o 0 5  

. 00'1 
-014 

-261 
.OS5 
.l*b 
.l@b 
-131 

-.125 
- a 1 2 3  

I H E l A  
D f 6  

0 
25  
30 
55 
60 
70 
75 
BO 
05 
90 
95 
100 
105 
110 
120 
135 
150 
155 
1 BO 
205 
210 
225 
Z*O 
2 so 
2 5 5  
260 
2b5 
270 
215 
2 BO 
285 
2w 
300 
315 
330 
335 

1HtfA 
0t6 

0 
25 
30 
15 
60 
TO 
75 
00 
85 
80 
95 
100 
105 
110 
120 
135 
150 
1 5 5  
160 
205 
210 
225 
2 b0 
2 50 
215 
2 60 
265 
2 70 
275 
280 
215 
290 
300 
315 
330 
335 

76 



T M E T A  
D E 6  

3 
2 5  
30 
4 5  
60 
70 
75 
80 
115 
90 
95 
100 
105 
110 
120 
135 
150 
155 
180 
205 
21 0 
225 
220 
250 
255 
2 60 
265 
Z7C 
27 5 
280 
205 
290 
300 
315 
330 
335 

T H E T A  
D E 6  

0 
25 
30 
25  
60 
70 
75 
80 
85  
90 
95 
100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
220 
250 
255 
2 63 
215 
270 
275 
200 
2 8 5  
290 
300 
31 5 
330 
335 

0.10 

-.Ob1 

.001 

-.027 

-.Ob6 
-.or1 
-so73 

.029 

.088 

e163 

- 2 6 0  

-36b  

.535  

.CTb 

.232 

.027 

- e 0 3 4  

0 :.I 

-.Lo3 

- -023 

- 050 

-.or7 
-.OB1 
- . O B 0  

-013 

.G95 

.199 

- 3 3 0  

- 4 6 7  

675 
.509 
.278 

.028 

- .043 

A L P H A  . 
0.20 

- B O 7 6  

-.a42 

-.037 

-.Ob6 
-.Ob0 
-.Ob9 

.008 

.OS8 

.139 

-230  

.322 

.e52 . i8l 

.15b 

-.013 

-.Ob2 

6 2 ,  

0.30 

-.OW 
- . O B 5  

-.OOB 
-.om 
- . O S 0  
-.037 
-.os9 
-.Ob1 
-.022 
-1057 
-.Ob6 
-.023 

.007 
-025 
-076 

.loo 
-126 
.150 

-183  
,216 
-267 
e 3 0 2  
.357 . 207 
.324 
-132 
-036 

- . O 2 B  
-.os2 
- .074 
-.089 

- . O R 7  

A L P H A  . 24.61, 

0.20 

-. 107 
-.OOb 

-.Ob? 

-.Ob9 
-.Ob1 
-.Ob5 

.001 

.or0 

.177 

. ' Q P  

.421 

505 
.be5 
.197 

-.011 

-. 072 

0.30 

-.124 
-.121 

- .OLZ 
-.LO1 
-.lo2 
-.Ob0 
-.072 
-.Ob? 
-.028 
- .OS8 
-.Orb 
-.028 
.009 
.os0 
. o w  

-131 
-163 
.192 

-231 
.279 
,346 
.397 
.*TO 
.537 
. W b  
.171 
-017 

- .028 
-.Ob0 
-.Of?? 
- . lo4  

-e103 

TARLE 1.- Continued 

( c )  Continued 

0.40 

-.lo4 

-.Ob2 

-.058 

- a 0 5 3  
-.Ob0 
-.OS4 

- . O M  

.O29 

.lo9 

. 1 B B  

- 2 6 1  

.347 
-267 
.on0 

-.051 

-e073  

ORlGIiVAL PAGE 
OF POOR QUALllY 

P H I  67.5,  8 O O V I Y l Y 6 l T A 1 ~ 1 N O  OEFL 

CP A T  I I L .  
0.50 0.60 0.70 

-.119 -.lo5 -.131 
-.112 

-.Ob6 
-.os4 -.OS9 -.090 

-.Ob8 
-e028 -.OS8 -a071 
- e 0 5 1  -.OS4 
-.OS6 - .OS1 -.Ob8 

-.081 
- e 0 3 8  -.O?O -.OB0 

-.038 
.Olb -.OOl -.OZb 

e031 

.055 
.OB9 ,079 ,049 

.loo 
-123  

.100 -155 -115 
,188 

- 2 5 1  .211 ,161 
,227 

. 323  a260 .z50 

.227 a162 

. o w  -010 -.Ob3 
-.OS5 

- .Ob4 -a082 -.I14 
-.086 

- . o w  - . lo8 -.128 
-.114 

-.12Z 

ION 

0.85 

- . I32  

-. 109 

-. 088 
-.078 

- a 0 4 7  

- . O W  

- .042 

.029 

. i o 1  

.148 

-171 

-e050 

-.118 

-.128 

PHI 67.5, BOOV/YIN6/TLILINO DEFLECTIONS 

0 . 4 0  

-.121 

-.114 

- .09b 

-.Ob1 
- s o 5 8  
-.Ob1 

-.os1 

-065  

e153 

-261 

- 3 6 2  

.277 
- 3 6 7  
- 1 2 3  

- .Oib 

- . O B 0  

C P  A T  X I L .  
0.50 

-.137 

-.l22 

-.a86 

-.Ob3 
-.Ob0 
-.Ob3 

- . O M  

-033  

-130 

. 243  

.337 

.23B 
a312 
-083 

..Ob2 

e.105 

0.60 

-.11b 
-.137 

-.136 
-e133 
- . loo 
-.OB? 
-.lo2 

-.Ob3 
-.ObS 
-a083 
-.Ob? 
-.030 

.015 
-055 

-086 
-119 
-147  

.179 

.221 
a 2 6 7  
,301 
.352 
, 3 7 3  
.Z24 
.02b 

- e 0 4 5  
-.070 
- S O 9 6  
-.113 
-.121 

-.133 

-.on9 

0.70 

- a 1 4 3  

-a145 

-.l26 

-.110 

- .079 

-.077 

-.009 

.OB7 

.175 

.?4? 

. 3 7 3  

-.005 

- .114 

-.136 

0.85 

-a143 

- a 1 3 6  

-.125 

-.11b 

-.oca 

- ,082 

-.023 

-073  

162 

,224  

. 2 5 9  

,022 

-.lo5 

-.128 

0.95 

- e l 2 6  

-.139 
-.116 

-.122 
-.lo9 
- .OB9 
-.120 
- . I46  

.a19 

.012 

. O Z B  

e 0 3 1  
-013  

.357 
-132 
- 2 4 9  
. 251  
.275 

-.is.? 
-a162 

0.95 

- a 1 5 9  

- e l 6 2  
- . 1 4 9  

- .ow 
-a093 
-.lo7 
- a 1 4 3  
-.I60 

-046 
.OCO 

, 0 5 5  

-068  
.078 

,293 
-196 
. 3 5 2  
,305 
- 3 5 1  

-.162 
-.172 

1he1a 
0f6 

0 
2 5  
30 
25 
60 
70 
7: 

85 
CO 
05 
100 
105 
110 
120 
135 
150 
155 
180 
2 OS 
210 
225 
220 
2 50 
255 
2 60 
265 
270 
275 
2 BO 
215 
290 
100 
315 
330 
335 

eo 

IMEIA 
OEG 

0 
2 5  
30 
45 
60 
70 
75 
BO 
85 
90 
95 
100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
ZCO 
250 
255 
2 60 
265 
270 
275 
280 
2115 
290 
300 
315 
330 
335 

77 



IMtfA 
Ot6 

0 
25 
30 
45 
60 
70 
7 5  
80 
85 
90 
95 

100 
105 
110 
1 20 
135 
150 
155 
1 00 
205 
210 
225 
240 
250 
25s 
2 60 
265 
270 
275 
280 
20 5 
290 
300 
315 
330 
335 

1nt1r 
O E G  

0 
25 
30 
65 
60  
70 
75 
80 
6 5  
90 
9 5  

100 
105 
110 
120 
135  
150 
155 
180 
205 
210 
225 
240 
2 5 0  
255 
260 
265 
270 
275 
280 
285 
1 00 
300 
315 
330 
33s 

0.10 

- 0 5 9  

. O W  

-093 

-156 
. le9 
-166 

,101 

a073 

065 

-059  

.Ob2 

,075 
,080 
e072 

.OS8 . Ob0 

0.10 

-062  

. o w  

.073 

s 106 
.120 
.110 

,079 

,067 

.Ob6 

,066 

,079 

* 120 
134 

,111 

,075 

,067 

ALPHL -5.01. 

0.20 

-042 

,050 

-065 

.I17 
-147 
.121 

.ow 

-057  

.OC9 

.044 

.043 

,047 
e050 
a046 

a038 

e039 

0.30 

-032 
e 0 3 2  

-073 
.042 
.Ob1 
. O S 1  
.OS9 
-086 
-117 

,066 
-055 
,040 
.0*C 
.041 

-038 
-036 
.033 

-011 
e032 
e035 
-032 
e032 
e 0 3 2  
-035 
.039 
. O W  
-033  
-030 
-031 
e 0 3 1  

,037 

. o m  

0.20 

~ 0 4 3  

. 047 

,053 

,175 
.LBO 
,076 

.Ob+ 

.ace 

.048 

~ 0 5 0  

,057 

,077 
* 087 
,071 

.049 

.0*4 

0.30 

-036  
-0.92 

,071 
.C38 
- 0 3 3  
.0$5 
-039 
,059 
,068 
a053 
,045 
,042 
.O50 
,060 
,039 

-038  
-037 
-035  

-043 
,031 
,043 
.052 
.04? 
s o 5 6  
.Ob6 
-059 
-060 
.052 
-036 
s o 3 6  
,035 

.o+o 

TABI;E 1.- Continued ORIGINAL PAGE \a 
OF POOR QUALIW 

0.50 

,023 

,026 

a 0 3 3  

e 0 6 2  
.0?9 
-065 

.OIO 

- 0 3 0  

e026  

.022 

-023 

.019 
.019 
-023 

.020 

.028 

CP A I  111. 
0.50 

a016 

.019 

.029 

,017 
-057 
. O W  

,037 

.021 

.01+ 

-019 

.010 

,008 
.OO? 
.oov 

.011 

-013 

0.60 

.010 
s o 0 5  

.008 

.005 

.014 

,011 
.020 
.028 
,021 
-015 
.012 
.011 
-009 
,006 

-005 
-004 
-003 

.002 
-.ooo 
-.004 
-.005 
- a 0 0 3  
- a 0 0 6  
- a 0 0 6  
-e006 
-.005 
-.004 
-.005 
-.001 

.001 . 000 

.ole 

0.70 

-.020 

-.021 

-rOZO 

-.012 

-.010 

-.011 

-.019 

-.020 

-.025 

- a 0 3 1  

-.ole 
-.017 

- . O X  

-.026 

0.85 

-no35 

-.028 

-.OZ9 

- .OZb 

-.022 

-.024 

-.028 

-. 036 
- s o 4 0  

-.028 

-.025 

-.025 

-.029 

-.036 

P H I  9 90.0, 800V1YINC/lAIL/NO UEFLECTIONS 

0 . 5 0  

,023 

.022 

-026  

- 0 3 5  
,039 
-035 

.0?9 

,026 

,026 

,027 

,032 

- 0 3 8  
.Ob2 
, 038  

.027 

. 0 3 1  

CP A I  I l l .  
0.50 

.017 

-016 

.021 

-023 
.022 
.019 

.028 

.01? 

,015 

.020 

.021 

e 0 2 1  
.028 
,026 

.019 

,017 

0.60 

.012 
-006 

,007 
.002 
.008 
.011 
,001 
.002 
.OO2 
.001 
.001 
,001 
e 0 0 3  

003 
,003 

.004 
,005 
-006 

-007 
.OO? 
-005 
-005 
,009 
,006 
a006 
,004 
,005 
,005 
.004 
.004 
a005 

00’ 

0.70 

- .ole  

-.022 

-.02? 

-.021 

-.020 

-.021 

-.022 

-.01? 

-.ole 
-.023 

-.015 

-.015 

-.O24 

-.019 

C.85 

- a 0 3 3  

-.030 

-.029 

-.023 

-.022 

-.026 

-no30 

- .033 

-.030 

-.OZb 

- .024 

-.O26 

-.026 

- .029 

0.95 

-.024 

-.022 
- . 033  

- 0 5 1  
- 0 5 3  
.lo2 
- 0 5 5  
a061  

-.02? 
-.027 

- e 0 2 3  

- .O?+ 
-.005 

- e 0 4 5  
-.010 

.001 
-a007 
-.039 

-e006 
- a 0 1 6  

0.95 

-.01c 

-.012 
- .ole  

- . 000 
-023 
.045 
.024 - .002 

- e 0 1 5  
-mol6 

-.014 

-a016 
-.a15 

-a006 
.022 
,068 
,036 
.007 

-.014 
-.Qib 

r n t r i  
OEG 

0 
2 5  
30 
45 
60 
70 
15 
80 
85 
90 
95 

100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
240 
2 50 
255 
260 
265 
2 70 
275 
2 80 
285 
290 
300 
315 
330 
335 

IHtlA 
OEG 

0 
2 5  
30 
45 
60 
70 
1 5  
80 
05 
90 
95 

100 
105 
110 
120 
1 3 5  
150 
155 
180 
205 
210 
125 
1 40 
250 
2 55 
2 60 
265 
270 
275 
ZOO 
215 
290 
300 
315 
3 30 
335 



TABLE 1 . -  Continued ORIGINAL PAGE lS 

IMEIA 
Of6 

0 
25 
30 
4 5  
bO 
70 
75  
80 
85  
90 
95 

100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
Z t 5  
210 
250 
255 
ZbO 
2bS 
270 
275 
280 
285 
290 
300 
315 
330 
3 3 5  

T M T A  
OE G 

0 
2 5  
30 
45 
bo 
10 
7 5  
80 
8 5  
90 
95 

100 
105 
110 
120 
135  
150 
155 
180 
205 
110 
225 
2 4 0  
2 5 0  
295 
Z 60 
2 b5 
210 
2 7 )  
280 
285 
290 
300 
315 
330 
3 3 5  

0.10 

-051 

.081 

-055  

.Ob5 

.Ob4 

.Ob6 

058 

.O5b 

-05b 

.Obb 

.091 

.1?1 
-203  
slb2 

.091 

.Ob8 

0.10 

.os0 

.Obb 

. O W  

- 0 3 5  
.O2b 
- 0 3 3  

-036 

.040 

.048 

. o n  

.120 

,282 
-312 
. 2 4 5  

.121 

a 0 7 5  

U P M A  

0.20 

.03b 

-036 

-037 

.042 

.044 

.Ob2 

,011 

.O3b 

.OIO 

a049 

.Obb 

. I24  
-150 
.115 

.ObG 

,042 

ALPHA rn 

0.20 

-032  

.023 

.020 

,018 
. O l ?  
.011 

,030 

,021 

.03b 

,056 

,080 

.192 
e23b 
.179 

,084  

.os2 

4.61. 

0.30 

.028 
-025  

.Ob3 

.02? 

.020 
-030 
,021 
.021 
-032  
-023 
.024 
.025  
.OZb 
.029 
-030  

-031  
a 0 3 3  
- 0 3 3  

.Ob4 

.a41 
-051 
.os4 
.Ob8 
.OVb 
-123 

.080 
,053 
.O14 
-03” 
.03k  

a 0 3 7  

. o m  

0.18, 

0.30 

.020 

.Olb 

a056 
.Ol? 
.oov 
.019 
.001 
e006 
,017 
.008 
.009 
,011 
,012 
,015 
.017 

.018 

.020 

.021 

.035 
,035 
-053 
.Ob5 
,092 
,145 
.191 
.14b 
-104 
.Ob5 
,048 
,035 
,021 

,029 

OF POOR QUALITY 
( c )  Continued 

P H I  90.0, B f l D * I Y I N G t I A I l I N O  OEFLFCIIONS 

0.40 

.020 

. O l S  

,012 

.012 

.010 

.010 

,012 

.Olb 

.022  

-030  

. 0 *2  

.072 

.Ob9 
-069  

.03? 

e031 

C P  A I  til= 
0.50 

-013 

,009 

.010 

.OOb 

.OO1 
,000 

.Olb 

.007 

.010 

,023 

.029 

.os4 
-066 
.049 

.02b 

.020 

0.60 

.008 

.001 

002 
-.004 

.ooo 
-003 

-.009 - . 009 
-.010 
-.011 
-.010 
-.009 
-.OOb 
-e006 
-.005 

-.003 
-.001 

.001 

-003 
.OOb 
,008 
,011 
.018 
.02b 
~ 0 3 1  
,022 
.011 
.010 
.007 
a003 
.002 

-.001 

0.70 

-.022 

-.028 

- . 0 3 3  

-.021 

-.022 

- e 0 3 0  

-.029 

- a 0 2 3  

-.019 

-.Olb 

-.OOS 

- s o 0 5  

-.017 

-.azo 

0.85 

-.03b 

-a039 

-.032 

-.025 

- a 0 2 4  

- e 0 3 0  

- . O S 1  

- a 0 3 7  

-.OZR 

-.020 

-.OZ* 

- .021 

. .02* 

-.027 

PHI 90.0, 000~1YINGlIA1L1NO OE?bECI IONS 

C P  A T  Ill* 
0 .40  d .  50 

.008 .003 

-.001 -.008 

-.002 -.005 

.ooo -.DO5 
-.001 -.ooe 
- .003 -a010 

-.003 .ooo 

- e 0 0 3  -a008 

. O O ?  -.001 

.O27  ,022 

-056 .os0 

,123 . o w  
.159 ,128 
.119 ,092 

.os1 .038 

- 0 3 2  ,020 

0.60 

-.ooo 
-.010 

-.011 
-.019 
-.015 
-.011 
-.021 
-a017 
-.016 
- . o l e  
-.021 
-.023 
-.022 
-.021 
- .ole 

-.01‘ 
-.010 
-.X? 

- e 0 0 3  
.005 
.a12 
,019 
.O3b 
.Ob1 
.OB4 
.OS? 
- 0 3 2  
.019 
.010 
,001 

-.ne3 

-.008 

0.70 

-.031 

- . O W  

-.OS? 

-e026 

-.020 

-.Ob2 

-.Oh5 

-.031 

-.021 

-.010 

.017 

,019 

-.012 

-.023 

0.65 

-SO46 

-.058 

-a036 

- .028 

-.031 

- a 0 3 8  

-.Ob0 

-.OI? 

-.032 

- .OZO 

-.014 

-a013 

-.OL4 

- . O 3 0  

0.95 

-.024 

-.010 
-.005 

-.O44 
-.011 
-.OOb 
-.01b 
-.OCb 

- a 0 0 5  
- . C 1 7  

- e 0 2 5  

- .030 
- a 0 3 1  

.Ob1 
, 0 4 5  
.115 
,084 
.082 

- .029 
- s o 3 0  

0.95 

-.011 

- a 0 3 4  
-.009 

-.079 
-.OS? 
-.011 
-.os5 
-.000 

-.012 
-.012 

-.011 

-.os0 
-.OS2 

,174 
,071 
,182 
,125 
,179 

-.os0 
-.os2 

IMElA 
0f6 

0 
25 
30 
55 
bo 
10 
15 
80 
t 5  
90 
95 

100 
105 
110 
120 
135 
1 50 
155 
1 80 
205 
210 
225 
240  
250 
255 
2b0 
2b9 
270 
2 7 5  
2 80 
285 
2 90 
300 
315 
330 
3 3 5  

1me7a 
Of G 

0 
25 
30 
45 
bO 
70 
75 
00 
85 
90 
95 

100 
105 
110 
120 
135 
150 
155 
100 
205 
210 
225 
240 
250 
2 55 
ZbO 
2 65 
270 
215 
2 80 
205 
290 
300 
315 
3 30 
3 3 5  

79 



TABLE 1.- Continued 

ORIGINAL PAGE IS 
OF POOR QUALITY 

T H E T A  
OEG 

C 
2 5  
33 
4 5  
b o  
70 
75 
fJC 
8 5  
90 
95 
100 
105 
110 
120 
1 3 5  
150 
155 
180 
205 
210 
225 
2 6 0  
250 
255 
260 
265 
270 
275 
200 
28 5 
200 
300 
315 
330 
3 3 5  

TnflA 
OF6 

0 
25  
30 
6 5  
60 
70 
75 

85 
00 
95 
100 
105 
110 
120 
135 
150 
1 9 5  
180 
205 
210 
2 2 5  
260 
250 
255 
2 60 
265 
270 
775 
280 
285 
2 9 0  
300 
31 5 
330 
3 3 5  

no 

0.10 

~ 0 3 0  

.050 

.013 

.a12 

.005 

.011 

e 0 1 5  

,021 

. 0 38 

. 0 8 4  

.143 

.356 

. *Z4  

. 3 3 2  

.15e 

.OPb 

0.10 

.029 

.ozv 

-.Dl1 

-.006 
-.OOb 
-.007 

- .O.?  

-.005 

,025 

.098 

,193 

, 6 6 0  
,552 
e 4 3 0  

202 

.lo2 

ALPHA * 14.67, 

0.20 

.018 

, 0 0 3  

.ooo 

-303 

.001 

.010 

,001 

, 0 0 4  

.020 

.058 

- 1 2 3  

. 2 0 *  

.352 
a 2 1 7  

.llB 

.055 

0 . 3 0  

,012 
.OOP 

.O*l 
-.00' 
-e013 
-.001 
-.010 
-.OO? 

.005 
-.gob 
-.ooe 
-.010 
-.010 
- s o 0 5  
-.001 

,005 
.011 
so15 

.036 

.Ob4 
,076 
.095 
.161 
-2Zb 
.298 
-227 
a155 
a099 
,072 
-046 
.029 

a 0 2 5  

ALPHA - 19.47. 
0.20 

.Oll 

-.022 

-.025 

-.012 - .009 
-.01r 

-.01* 

-.OZb 

.011 

.OlC 

.lbO 

371 
.4bZ 
,352 

.157 

.O?Z 

0 .30  

- e 0 0 3  
-so15 

.021 
- . 033  
-.O++ 
-so27 
-.(r28 
-.021 
-.007 
-.020 
- .OZb 
- s o 3 5  
- s o 3 9  
-no36 
-.02b 

-.Olb 
- .003 

.008 

s o 3 8  
.Ob1 
,104 
-138 
-203 
,325 
.627 
e 3 2 7  
.220 
,166 
,106 
.Ob6 
, 0 3 3  

.018  

( c )  Continued 

P91 00.0, BOOV1YINGITAILINO Of 

C P  A T  sit- 
0 . 4 0  0.50 

-a001 -a013 

-.020 - e 0 3 0  

-.021 - .024 

-e011 -a013 
- a 0 1 0  -a016 
-.012 -.019 

-.021 -.ole 

- .O22 - s o 3 1  

.027 .021 

.075 -061 

, 1 0 7  -163 
. 2 4 2  .216 
. 180  .158 

.071 .Ob3 

, 0 3 4  .OZl 

0.60 

-.016 
-.ora 

-.032 
-.Ob4 

-.031 
- . 03+  
-.027 
-.025 
-.OZB 
- s o 3 2  
-.043 
- .046 
- .Ob5 
-a039 

-.032 
-.023 
-.017 

-a007 
.OOb 
.oz2  
- 0 3 8  
.070 
.ll8 
.159 
-113 
.Ob5 
- 0 3 7  
.021 
.OOb 

-.007 

-.019 

-.OM 

0.70 

-.OC5 

-.Ob9 

- .Ob4  

-.037 

-.OM 

- . 05b  

-.Ob0 

-.Wb 

-.020 

.00+ 

-060  

.Ob0 

-003  

-.021 

L 

0.85 

-.059 

- .OB5 

-.047 

- .OS0 

-.041 

-.OS8 

-.(Id0 

-.Ob1 

- a 0 3 4  

-.01c 

-015 

,015 

-.Olb 

- .033 

P 9 I  90.0. 8ODVIYINGlTAILINO OFFLEClIONS 

0 . 4 0  

-.010 

-.os0 

-.O45 

-.026 
- S O 2 2  
-.025 

- . 0 4 +  

-.os2 

-no15 

. 0 4 2  

,113 

.271 

. 3*9  
- 2 6 2  

.Ill 

,050 

C P  A T  IIL. 
0.50 

-.02+ 

-.Ob1 

- . 0 0 6  

-.OZb 
-.OZB 
- e 0 3 2  

- .OS0 

-.Ob', 

-.028 

.032 

.098 

.267  
a319 
. 2 4 0  

.loo 

. 03Z  

0.bO 

-.026 
-.065 

-.O5b 
-.077 
-e070 
- a 0 5 0  
-.O48 
-.041 
- a 0 3 8  
- . O 4 2  
-.067 
-.Ob3 
-.on0 
-.on0 
-.Ob5 

-.051 
- . 0 3 3  
-.023 

-e006 
,015 
.OS5 
.or1 
,120 
0103 
, 2 5 3  
-105 
- 1 1 3  
,072 
,065 
-016 

-.0@5 

-.023 

0.70 0.E5 

-.OS2 -.Ob6 

-.008 -.lo9 

-.on1 -.070 

- .OS+ -.Ob4 

-.055 -.Ob7 

-no77 -.070 

-.loo -.112 

-.O5b -.009 

-.012 - . 0 2 b  

6031 ,007 

,120 rn 063 

.It1 , 0 6 4  

a 0 3 3  006 

-mol3 - a 0 2 6  

0.95 

-.Ob5 

-.Ob7 
- . 9 3 3  

-. 114 
-.096 
-.Ob7 -. 089 -. 112 
-.01* 
-.071 

- .Ob2  

-.075 
-.071 

.295 
,127 
-255 
e176 
.297 

-.071 
-.076 

0.95 

- s o 6 3  

- .OB5 
-.073 

-.116 
- a 1 2 3  
-.090 
-.121 
-.130 

- . O B I  
- . O B 7  

-.OB1 

- . O B 5  -. 080 

, 6 2 2  
~ 2 3 0  
- 3 6 0  
.203  
.65? 

-.0?6 
-.Ob4 

rnrrr  
0f6 

0 
25 
30 
+5 
b0 
70 
75 
B O  
85 
90 
95 
100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
260 
250 
25% 
260 
265 
270 
275 
2 80 
205 
290 
3 00 
315 
330 
335 

T n E l A  
0t6 

0 
2 5  
30 
45 
bO 
70 
15 
eo 
e 5  
90 
95 
100 
105 
110 
120 
115 
150 
155 

205 
210 
225 
2 4 0  
2 50 
2 5 5  
2 60 
265 
2 70 
2 75 
280 
205 
200 
300 
315 
3 3 0  
3 3 )  

I eo 

80  



I W E t A  
DE G 

0 
2 5  
30 
*5  
60 
70 
75 
BO 
85 
90 
05 

100 
10s 
110 
120 
135 
150 
155 

205 
210 
2 2 5  
260 
250 
255 
210 
265 
270 
275 
280 

290 
300 
315 
330 
335 

i eo 

215 

THETA 
OL G 

0 
2 5  
30 
65 
60 
70 
1 
80 
8 5  
90 
95 

100 
105 
110 
120 
135 
150 
15 )  
100 
20s 
210 
225 
260 
250 
25)  
260 
265 
270 
275 
280 
28 5 
290 
)OO 
315 
3 3 0  
3 3 5  

0.10 

- 0 2 5  

,001 

- . O W  

-.010 
-.022 
-.026 

-.OCl 

- . 0 3 4  

so17 

e i 1 6  

. 2 3 4  

.575 

.b94 
,538 

. 2 5 1  

,128 

ALPHA . 2 4 . 6 9 ,  

0.20 

.005 

-.050 

-.OS3 

-.025 
- e 0 2 3  -. 032 

-.Ob6 

- a 0 5 5  

-003  

-093 

-203 

-479 
600 
.457 

.204 

.004 

0.30 

- S O 0 6  
- .024 

.008 

- . O l i >  
-.05b 
- . 0 4 4  
-,"3b - . ? I  
-,43b 
-.OCb 
-.a72 
- .OB2 
-.Ob7 
- .OS3 

-.OZb 
-.00J 

. O D 9  

.Ob4 
-078 

.184 

.272 

.63S 
-566 
, 4 3 4  

.190 
a 1 4 0  
-086 
.Ob4 

.022 

-.o1e 

. i 3 n  

.Zen  

TABLE 1.- Continued ORIGINAL PAGE 14 
OF POOR QUALITY 

( c )  Continued 

.008 
.Ob4  , 0 4 9  .034  - 0 0 6  - s o 1 0  

.b?B 
.150 .137 .I12 .071 -037 

,178 
-371 , 3 4 2  . zeo .zoo -127 
.670 . 4 4 0  .3bC 
.3b4 .3;2 . 2 7 3  ,198 - 1 2 7  

,171 
. 1 5 8  . I 4 0  .ll4 . 9 7 2  -036 

- 0 7 9  
- 0 7 5  ,052 so37 ,008 -.OOb 

,009 

-.015 

ALPHA -6.99. P H I  . 0.0, B O O Y I V I N G l T A l l I P I ~ C H  D C F L t C l I O N  

C P  A T  K I L *  
0.10 0.20 0 . 3 0  0.40 0. 50 0.60 0.70 

-013  

-007 

-.010 

,028 

- .091 

-SO46 

- . 0 3 0  

-.O3b 

-.050 

-e093 

,020 

- 
.k. 

O.RS 

- . o l e  

-a010 

,011 

,018 

, 0 3 8  

- . 003  

-.055 

-.OkO 

- . C b 9  

- .OS€ 

,016 

.015 

,010 

-.013 

0 95 

-.om 
- , 0 9 2  
-.08b 

- . 1 b 1  
-.130 -. 105 
-.136 
-.154 

- .091 
-.0f4 

-.0b5 

-.081 
-5073 

-623 
-372 
-517 
- 3 1 )  
a b 5 8  

-.O.? 
-.0b8 

0.95 

,089 

.118 

.144 

-.116 
.0b7 
,095 
,167 
-702 

-.109 
- .045 

-e007 

-.065 
- . o w  

.751 
-160 
.OVb 
.037 

-.077 

,150 
* 120 

' M f l A  
O t G  

0 
25 
3P 
45 
bo 
70 
75 
80 
85 
9" 
92 

100 
105 
110 
120 
135 
150 
1 5 5  
1 00 
2 0 5  
210 
225 
2 00 
2 50 
255 
2 60 
ZbS 
2 7 0  
275 
280 
215 
2 90 
300 
315 
330 
335 

t W f T A  
DES 

0 
2 5  
30 
4 5  
60 
TO 
75 
80 
85 
90 
95 

100 
105 
110 
120 
135  
150 
155 
180 
20 
210 
226 
7' ' 
' w. 
> I , ,  

i rO 
> , 5  

L O  
27r 
2 80 

2 90 
300 
31)  
3 3 0  
3 3 5  

2 0  

81 



t M F T 1  
DE G C . i $  

0 
2s 
30 
25 
6 0  
7 0  
1’1 
110 
85 
00 
05 
1oc 
105 
110 
120 
i 35 
150 
155 
1 a0 
205 
210 
225 
2bO 
250 
255 
zeo 
215 
270 
275 
290 
205 
290 
300 
31s 
330 
335 

T W t T l  
D E 6  

2 5  
30 
6 5  
eo 
77 
7s 
so 
I S  
90 
95 
100 
105 
111 
: 20 
.IS 
150 
1 5 5  

205 
710 
225 
t C O  
Z 5 G  
2 5 .  
2bO 
7 b 5  
270 
275 
Z C C  
Z R 5  
290 
300 
715 
l l J  
j ? <  

i n t  

ALPMA . 
3.LC 

TABLE 1.- Continued 

(c) Coctiiiued 
CRIGLNAL PAGE U 
OF POOR QUALITY 

-.022 

-.025 

-.019 

-a017 

-.OAT 

-.019 

-.01b 

-.01i 

-.023 

-.01r 

-.01S 

-.022 

-.oto 

C.85 

-.01s 

- .OZQ 

-.OLO 

-.021 

-.020 

-.I223 

-.OZC 

-so32 

-a t30  

-.022 

-so25 

- e 0 2 5  

-.oze 

- . O Z Q  

C P  A T  11L-  
! . i C  3-20 0 .30  O . 5 C  0 . 5 ~  0.60 0.70 

- . O 3 t  

-.ObC 

- a 0 5 5  

-.loo 
.020 

- . O O j  

.007 

,016 

.009 

-.010 

.022 

- . 2 Q 7  

- 055 

- .039 

0.85 

-.Ob0 

-.a20 

-.om 

- .O?S 

.01u 

.015 

- .008 

- .oar 

-.011 

-016 

-015 

-.077 

-.Ob3 

-.059 

3.0’) 

.or0 

. O ? O  

.33b 

- . 0 0 3  
-.ClO 
-.c3: 
.120 
.730 

-.lo. 
-.011 

-.002 

- .a35 
- . O Q S  

.eo0 
-113 

-.Ole 
-.017 
-.-73 

.090 

.om1 

0 . 9 5  

.003 

.Ob1 
.oee 

- .OZZ 
,119 

-119 
- .om 

.e51 

-.09s 
-.ooo 

- 0 3 5  

-.001 
-a090 

. s 5 .  
,001 

- .OB9 -. 120 
-.a10 

e070 
,023 

t s r t A  
JEb 

15 
30 
b5 
bo 
70 
75 
BO 
@ 5  
QC 
95 
1’0 
1c5 
??C 
120 
135 
15C 
1>5 
100 
205 
210 
225 
2 b0 
Z 50 
755 
?eo 
1e5 
2 70 
275 
2 80 
?I! 
2 0 0  
3 00 
3 1s 
330 
335 

TMf 1 A  
@f G 

0 
25 
3c 
25 

70 
75 
BO 
I S  
90 
05 
100 
105 
110 
120 
135 
150 
15% 
1 eo 
205 
?lo 
225 
250 
2 50 
255 

2 b5 
2 70 
275 
200 
205 
290 
300 
315 
330 
335 

eo 

t e o  

Pi 



TMf  T A  
OF 6 

0 
- 5  
30 
2 5  
LO 
70 
7 s  
EO 
85 
80 
8s 

-05 
I1C 

? O C  

120 
1 3 s  
1% 
155 
180 
205 
210 
225 
ZbO 
750 
255 
2bO 
215 

275 

285 
190 
30C 
315 

z7a 

z e o  

330 
3 3 5  

TW T A  
O f 6  

0 
2 5  
30 
6 5  
bo 
70 
7 s  
e o  
l l 5  
90 
9s 

100 
1 0 5  
110 
120 
I35 
150 
1 5 5  
180 
755 
210 
225 
220 
2 50 
2 5 5  
260 
2b5 
210 
2 7 5  
200 
285 
290 
300 
? 1 5  
330 
3 3 5  

TABLE 1.- Continued PA= 
01: POOR Q U W  

(c) Continued 

ALPHA - 10.02, P H I  0.0. B O D I I Y I 1 1 6 I T A 1 L I P l T C H  O E F L E C I I D N  

C I  A I  X / L =  
c.10 2 - 2 0  0 . 3 0  0.60 0.50 O.bO 0.70 

- .05S 

-.Obb 

- e 1 2 2  

-.139 

- 0 3 5  

.azo 

.OS7 

.Ob0 

-02b 

.c32 

-.13b 

- . l S b  

--Ob3 

A L P H A  * 15.01. PWI . 0 .01  I ? ~ v I d I N G f T A I L I P I T C H  OEFLECTION 

C P  A T  a/L.  
0.19 0.23 0.30 0.co 0.50 O.bO 0.70 

-.a90 

-.lGb 

-.153 

-.1h5 

.Ob5 

.078 

,122 

.129 

so77 

.070 

-.lbZ 

- a 1 5 3  

-a157 

0.09 

-.091 

-.I35 

-.I10 

-.153 

- 1 2 9  

-105 

.085 

.136 

- 0 8 5  

.lo? 

- 1 2 3  

-.I51 

- . I 3 7  

-.13C 

0.85 

-.05b 

-.Ole 
-035  

-.15? 
-.I71 
-.137 
.I56 
- 6 2 9  

-.072 
-05’ 

-392 

.050 
-.070 

.515  
, 1 3 0  

-.1*3 
- . lb9  
-.156 

.J3C 
- e 0 2 5  

0.9? 

-.087 

-.IO8 
-.097 

-.I78 
-.I77 
-.129 

.209 
~ 6 2 3  

-.030 . I2b 
. l % E  

.I27 
-.031 

.527 

.A05 
- .159 
-.I77 
-.I00 

-. 097 
-.I11 

T W T A  
0c6 

0 
25 
30 
b 5  
bo 
10 
75 
10 
1 5  
QO 
95 

1 co 
105 
110 
120 
135 
1 50 
:55 
110 
205 
210 
225 
1b3 
250 
255 
2 bO 
2b5 
270 
275 
289 
285 
28Q 
300 
315 
33c 
335 

THETA 
DES 

0 
2: 
30 
65 
bo 
70 
75 
( 0  
85 
90 
95 

100 
105 
110 
Y 20 
125 
150 
155 
180 
205 
21c 
725 
260 
250 
255 
2b0 
285 
270 
2 7 1  
280 
2 8 5  
2 90 
300 
3 1 5  
330 
3 3 5  

83 



?*?A 
OF6 

0 
25 
30 
b S  
LO 
TO 
?S 
110 
3s 
80 
9s 
IO0 
10s 
110 
120 
135 
150 
IS) 
180 
2u5 
210 
225 
ZbO 
250 
255 
ZbO 
265 
2?0 
Z t S  
280 
285 
2W 
300 
315 
330 
335 

1 W f t L  
0€6 

0 
25 
30 
65 
bo 
70 
75 
30 
85 
90 
95 

100 
105 
110 
110 
1 3 5  
1so 
155 
130 
205 
210 
'25 
240 
250 
t S 5  
2 60 
265 
270 
279 
230 
205 
2 90 
303 
31 I 
330 
335 

L L h l A  0 20102s 

0.10 0.20 0.30 

0.10 

TZaBLE 1.- Continued 

( c )  Continued 

0.85 

-.121 

-.153 

-.lb0 

-.lbl 

.213 

.I?? 

-1b3 

. i W  

162 

rl8Z 

.206 

-.lb* 

-.1bS 

-.IS? 

0.20 0. 30 
CP L t  l l L =  

0.40 a.so 0.35 

-.139 

-.lbO 

-.1?2 

-.1b7 

-310 

-269 

.252 

,208 

- 2 5 5  

216 

a 3 0 2  

-.171 

-.a69 

-.160 

r*fla 
0f6 

0 
25 
30 
45 
b 0  
70 
15 
80 
85 
w 

loo 
105 
110 
120 
135 
150 
155 
:DO 
205 
21c 
2.75 
240 
2 so 
2)5 
zba 
ZbS 
270 
275 
ZdO 
205 
ZOO 
300  
315 
3 30 
335 

05 4 

1w11 
M6 

0 
25 
30 
CS 
bO 
70 
711 
00 
05 
90 
95 

100 
105 
110 
120 
135 
I50 - 
155 
180 
209 
210 
225 
ZbO 
2 50 
255 
260 
265 
270 
27: 
240 

2 90 
300 
315 
3b0 
335 

ze s 

a4 



TABLE 1.- Continued 

1% 11 
Dt6 

0 
25 
3 0  
6 5  
bo 
70 
7 5  
eo 
85 
oc 
95 
LOO 
105 
110 
120 
135 
15c 
155 
180 
205 
210 
225 
260 
250 
255 
Z b o  
2b5 
270 

200 
205 
190 
300 
315 

335 

t r 5  

330 

1 M C I A  
OF 6 

0 
2‘. 
30 
6 5  
bO 
‘0 
7 5  

85  
90 
95 

100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
260 
250 
255 
ZbO 
2b5 
270 
ZT5 

285 
290 
300 
3 1 5  
330 
335  

ea 

?eo 

(c) Continued PAGE c3 
QUALITY 

.CCb - .OS0 

-.oca .01c 

. C ? 4  -017 

-.OIZ -086 

- .a41 .JbC 

- a 0 3 0  .Cb7 

-.03e -.lis0 

- . c u  -.=a 

-.003 -.c73 

.C27 -013  

- .c12 .a09 

.OCb -.E13 

CP A T  IlL* 
:.IO 0.20 0.30 0.60 0.50 0.63 0.10 

-.Olb 

-.022 

-.025 

-.a19 

-.017 

-.a17 

-.019 

-.015 

-.01* 

-.024 

- . “ I8  

-.01b 

- e 0 2 5  

- .021 

0 . ~ 5  

-.031 

.OGb 

,101 

.0?3 

a 0 4 0  

.Obb 

-.011 

-.c32 

-a030 

- .02* 

- a 0 2 5  

-.025 

-SO26 

-e030 

0.95 

.015 

-.055 
-.105 

707 
.+11 

+e9 
, 6 2 7  
-137  

-.100 
-.059 

. 0 1 7  

.097 

.120 

-. ..rC 
-.101 
-.0r6 
- .OO? 
-.135 

, 1 2 1  
, 0 9 4  

1**1.  
0f6 

0 
2 5  
33 
65 
bO 

75 

85 
SO 
95 

1 co 
105 
110 
120 
135 
150 
1:5 
190 
205 
210 
225 
2b3 
2 50 
255 
2 bO 
2b5 
270 
275 
2e0 
285 
290 
300 
3x5 
330 
3 35 

ro 
eo 

1 W f  1 b 
0f6 

0 
25 
>O 
65 
bO 
TO 
75 
eo 
85 
90 
95  

100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
260 
2 50 
235 
2 bo 
2 b5 
270 
275 
?BO 
2 85 
280 
10G 
315 

335 
330 

85 



TABLE 1.- Qntinued 

( c )  Continued 

1MlA 
Of6 0.10 

0 
25 
30 
65 
bo 
70 
7 5  

a5 
80 
85 

100 

eo 

T r t l A  
0€6 

0 
25 
30 
15 
MI -.OYV -021 

-.018 .021 

-.015 -023 

.022 IO20 

-.ocs .OIS 

m 
75 

.208 

.ZOO 

.253 
e 1 0 7  . b86 

M 
05 
90 
85 

100 
105 
110 
120 
135 
150 
155 
180 

105 
110 
120 
135 
150 
155 

.007 -.007 
- a 1 0 3  
-.020 

-045 

-142 
.lbk 

180 
205 
210 
225 
220 
2% 
255 
260 
2b5 
270 
275 

285 
280 
300 

Leo 

.OIL -.m7 
205 
110 
225 
2 k0 
250 
255 
2 bo 
2 b5 
270 
2 75 
280 
285 
280 
300 

.OW 

-.011 

.020 

-.OVb 

-.OS+ 

-.039 

-.012 

-013 

.016 

-e077 

-.063 

- . O W  

- . l L 3  
-.113 
-.077 
-.IO2 
-.13b 

315 
330 
335 

.111 
-0bb 

315 
3 30 
335 

CP A 1  l # L =  
c. 10 0.20 0.30 0.60 0.50 0.80 0.70 

-.os2 

T M T A  
Of6 

0 

rmrr 
DF6 

0 
25 
30 
65 
bQ 
70 
75 
80 
85 
90 
85 

100 
105 
110 
120 
135 
1 50 
155 
189 
205 
210 
225 
2 LO 
2 50 
255 
2b0 
2b5 
270 
275 
z eo 
285 
200 
3c0 
315 
330 
335 

0.85 

- . O W  

-.019 

-.oze 
-a031 

Ob6 

-053 

-025 

. o w  

,026 

,052 

. o w  
-.14e 

-.16b 

- S O T S  

0.95 

-.027 

-BO$? 
-.045 

.021 

.111 

.119 
ab55 

. l ea  

-.on1 
.OIL 

.oe2 

. t l l  

.239 

-.1+5 
-.133 - .121 
-e165 
-.1b0 

.On* 

. o l e  

2,  
30 
65  
bo 
70 
13 
80 
85 
90 
85  

100 
105 
110 
120 
135 
1 50 
155 

205 
210 
225 
260 
250 
255 
2 bO 
2 65 
210 
27 5 
280 

280 
300 
315 
3 3 0  
3 3 5  

ieo 

285 

-.Ob5 

-.lo5 

- .ow 
.03b 

.oze 

-057 

.Ob8 

.os9 

,024 

-033 

-.13? 

-.1Cb 

-.Ob6 

86 



ALPHA = 15.32, D U t  = 0.0, 9OOVIdINGllAILIVAU O E F L E C T I O ~  

THFTA 
OFC 

0 
25 
30 
5 5  
b J  
T O  
7 5  
80 

90 
9s 

100 
105  
110 
120 
135  
150 
155  
1 eo 
2 0 5  
210 
225 
260 
250 
255 
260 
215 
170 
275 
210 
185 
290 
100 
315 
330 
33s  

e5 

CP A I  Ill- 
c.10 0.20 0.30 3.50 0.50 0.M) 0.70 

-.om 
0.85 0.95 

- s o 9 3  - .0@1 

- e 0 9 3  
-.117 

-.oeo 
-.015 

-.027 
-.080 .057 

.098 
-130 2 1 7  

-637 
. lo7  

-085 
-.me 

- 1 l b  

.lo5 ,153 

.315 

.3*c 
.083  

. l o t  -. 13b 
-122 - e l 2 5  

- a 1 3 2  
-.15b -.17S 

-.177 
-.i5e 

-. 135 
-.ow 
-.lo5 

T Y C l A  
DLC 

0 
2 5  
30 
55 
bO 
70 
75 
eo 
90 
95 

100 
105 
110 
110 
135 
150 
155 

205 
210 
225 
Z I O  
250 
255 
ZbO 

e 5  

ieo 

-.I55 

-.127 

-.lo0 

.Ob8 

.or9 

-123 

. w e  

. 07b 

-067 

- .1b3 

-.155 

-.I58 

2b5 
270 
275 
ZPO 
205 
290 
300 
315 
330 
335 

A l P s f l  - 20.01. D H I  0.0, a O O ? l Y I N C / ~ A l L / V & d  D E F L E C T I O N  

C D  A T  X I L .  
0.20 0.30 0.50 0.50 0.bO 0.70 

- .173 

1HETA 
OfG 

0 
25 
30 
5 5  
bC 
70 
75 
80 
P5 
90 
95 

100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
260 
2 50 
25)  
260 
265 
170 
175  
zeo 
205 
2 90 
3c0 
315 
330 
3 3 5  

TUF TA 
DE 6 0.1G 

0 
2 5  
30 
5 5  

o.ns 

-. 172 

-.os2 

-.IO1 

-.097 

.2l5 

. I79  

mlb3 

. ies 

. l e i  

.179 

. z o 5  

-a167 

-.la5 

-. 159 

0.95 

-.125 

-.134 
-.153 

-.017 
-.008 

,006 
.2?? 
.b7b 

. O D s  

. t o 2  

.279 

- 5 5 6  
.479 

-.122 
-.lo9 
-.12s 
-.17S 
-.179 

-.170 
-.139 

LO 
70 
75 
B O  

90 
95  

100 
105  
110 
120  
1 3 5  
150 
1 5 3  
180 
205 
210 

e5 

.23b 

2 2 5  
250 
2 50 
255 
2 b0 
165 
27c 
2 7 5  
2 8 0  
285 
290 
300 
315 
330 
3 3 5  

87 



I H F  1 A 
Df G 

0 
2 5  
3'2 
6 5  
60 
7 0  
7 5  
0 0  
a 5  
90 
95 

10c 
105 
110 
120 
135  
150 
155 

20s 
210 
225  
2*0 
250  
255 
260 

] e o  

2b5 
2 70 
2 7 5  
280 
205 
280 
300 
31  5 
330 
3 3 5  

T H E l A  
DE G 

0 
2 5  
30 
6 5  
60 
70 
75  
00 
05 
80 
9 5  

100 
1 0 5  
110 
120  
1 3 5  
1 50 
1 5 5  
1 00 
205 
210 
225 
210 
250  
2 5 5  
260 
265  
270 
I f - .  

( c )  Continued 

ALPMA - 25.53 .  P H I  - 0.0, ~ C O Y I Y I N G I l A I C I Y A d  O E F L F C T I C N  

CP A 1  Y I L -  
?.lo 0.20 J.30 J.60 0.50 3.b0 0.73 

-.16b 

-.159 

-a167 

-.131 

. lac  

.z22 

.30b 

.365  

.319 

.zzz 

. i e z  
- .A83 

-.17b 

-. 177 

o.e5 

-a136 

-.119 

-.126 

-.120 

-317 

.272 

.256 

.zs9 

.25b 

.272 

.290 

-.17b 

-.17Z 

- e l 6 5  

ALPHA * -*.80, PHI 0.0. BDD~/YING1lAILIROLL O E F L E C T I O N  

C V  A T  X I L .  
0.10 0.20 0.30 o.*o 0.50 0.60 0.70 

. O l l  

.005 

-.010 

-027 

-.09k 

-.063 

-so39 

-.033 

-.G36 

-.069 

-so83 

.028 

-.012 

,007 

0.05 

-.0;2 

-.OlO 

.010 

-017 

-.or1 

-.Ob.? 

-.0*9 

-.Oh2 

-.0*9 

-.O*V 

-015 

.016 

.010 

-.013 

0.95 

-.169 

-.lbZ 
-.168 

- .e70 
-.Or8 
-.Ob6 

. 321  
,730 

.a75 

. t Q 8  

ab80 

.b l4  
- 6 2 8  

-.lo1 
-.CQO 
-.135 
-.178 
-.le0 

-.151 
-.162 

0.95 

.038 

-.01b 
-.008 

.b37 

.151 
-.ow 
-.115 
-.005 

.ore 
-056 

-.020 

-.Ob9 
- . l o 9  

,760 
-159 
.097 
,060 

-.Or5 

s I60 
-138 

r H c l A  
D E 6  

0 
2 5  
30 
65 
60 
70 
75 
80 
05 
90 
95 

1 GO 
105 
110 
120 
1 3 5  
150 
155 
180 
205 
210 
225 
260 
250 
255 
2 60 
215 
273 
275 
280 
205 
290 
300 
315 
330 
335 

1 W f i T A  
OFG 

0 
25 
30 
4: 
60 
70 
75 
00 
85 
90 
95 

100 
105 
110 

135 
150 
155 
100 
205 
210 
225 
260 
250 
2 5 5  
2 60 
2b5 
2 70 
275 
2 80 
205 
280 
300 
3 1 5  
330 
335 

170 



0 
25 
30 
45 
60 
70 
75 
(10 
05  
90 
0 5  

100 
105 
110 
120 
135 
150 
155 
100 
205 
210 
225 
240 
2 50 
255 
260 
265 
270 
275 
280 
2 0  
290 
300 
315 
330 
335 

r w  IA 
P E G  

0 
25 
33 
45 
60 
70 
75 
00 
c 5  
90 
95 

100 
105 
110 
120 
135 
150 

100  
2 0 5  
210 

13, 

225 
210 
250 
255 
260 
265 
270 
275 
200 
205  
290 
300 
315 
330 
3 3 s  

C P  A I  I I L .  
0.10 0.20 0.30 *.SO 0.50 0.60 0.73 

-.azo 

--023 

- e 0 2 6  

-.020 

-.ole 

-.015 

-.019 

-.015 

-.c17 

-a023 

-.ole 
-.01b 

-.025 

-.021 

0 .05  

-so31 

- s o 3 0  

-so30 

-.02C 

-.020 

- a 0 2 3  

-.OZP 

-a032 

- .030 

-.02+ 

- . C Z S  

-.025 

-a026 

- .030 

ALPHA * 5.02. P H I  - 0.0, BOOVtYIMGITAILIROLL O E F L F C T I O N  

CP A T  I I L .  
0.10 0.20 0.30 0 . 6 0  0 .  SO 0.60 0.70 

-.035 

-.0*1 

-.056 

-.loo 
.019 

- .003 

,006 

.01c 

.008 

-.010 

021 

- a 0 9 6  

-.os5 

-a039 

0.85 

-.Ob1 

-.CC9 

-e030 

,020 

.019 

.014 

- .ooc 

-.007 

-.011 

.014 

e015 

- . o n  

-.Ob1 

- s o 5 0  

0.95 

.021 

-.046 
-.I09 

- 7 3 6  
-167 

-.ole 
-.010 
-.075 

.lo0 

.On3 

- 0 0 3  

-.059 
-.090 

sb10 
,115 

-.014 
- .008 
-.Ob8 

-113 
-091 

0.95 

-.012 

-.05b 
-.ll? 

-816 
.209 
.DO9 
,043 

- . O l C  

~ 1 5 7  
.133 

-032 

-so31 
-.080 

.590 
,113 

-.OB0 
-.I15 
-.000 

.OBI 
,059 

T H f I A  
DE G 

0 
2 5  
30 
45 
bO 
70  
75 
eo 
8 5  
90 
95 
100 
105 
1 A -  
120 
135 
150 
155 
100 
205 
210 
225 
240 
250 
255 
260 
265 
270 
275 
200 
205 
2 90 
300 
315 
3 30 
335 

1 H t T A  
O E G  

0 
25 
30 
65 
60 
70 
75 
80 
8 5  
90 
95 
100 
105 
110 
120 
135 
1 50 
155 

205 
210 
225 
ZCO 
250 
255 
260 
265 
270 
275 
280 
205 
290 
300 
3 15 
330 
335 

1 eo 

89 



1 H f  T A  
OEG 

0 
25 
30 
65 
bo 
70 
'5 
eo 
85 
90 
95 

100 
105 
110 
120 
135 
150 
1 5 5  
100 
205 
210 
225 
210 
250 
255 
2 bo 
2b5 
270 
Z ? 5  
28C 
205 
2 80 
30J 
3 1  5 
330 
335 

1 U C C l A  
O E C  

0 
25 
3c 
b 5  
bC 
'0 
75 
80 
8 5  
90  
95 

100 
105 
110 
120 
135 
150 
155 

205 
210 
225 
240 
250 
2 5 5  
260 
2b5 
270 
27 5 
280 
2 8 5  
290 
300 
31  3 
330 
335 

i eo 

TE-BLE 1.- Continued 

(c) Continued 

C P  A 1  I I L .  
0.1c C.23 0.33 5 . 6 0  r - s o  0.55 0.70 

- e 0 5 4  

- . C C b  

- * 1 6 @  

-.lb3 

.032 

.028 

.055 

.ObQ 

s o 5 9  

.OZb 

- 0 3 5  

-.13e 

-.150 

-.Ob4 

0.~5 0.9'1 

-.Ob0 -.Ob3 

-.050 
- .122 

-.Or6 

- . 1 C 3  
..?ab 

-.I35 . O I C  
. a71  

-.391 
.ob4 - .a21 

.e51 

S O 2 5  
.236 
.zo1 

-037 .O?G 

-012 
- . O I Q  

.CZk 

-053 
.56b 

.059 .lI@ 
-.IS? 

- . I : .  - . l?*  

-.153 

- .07:  

-.l6P 

e241 
-a013 

:P b l  LI1. 
3.10 3.20  0.30 0.40 C.50  3.b) 0.73 

- s o 8 9  

-.1b7 

-.155 

- . : 6 7  

.Ob3 

,076 

.A21 

. I41 

.12R 

.07b 

.070 

-.lb+ 

-e156 

-.\SO 

0.85  

-.095 

-.13b 

-.129 

- . c 5 5  

.129 

-105 

.GO4 

. lo3 

. O B 6  

-107 

. I 7 3  

-.i5e 

-. 159 

-.137 

0.95 

- s o 9 5  

- .ow 
- e 1 0 7  

- . 0 5 9  
-.GOO 
-009 

- e 0 0 3  
-.!12 

.341 
- 3 0 7  

. l42 

.073 
-.OOb 

,590 
, 2 0 0  

-.1b2 
- . l ? B  
-.in3 

- e 0 0 9  
-.113 

T r f l A  
OfG 

0 
2 5  
3 0  
b 5  
69 
73 
75 
eo 
(15 
90 
95 

100 
135 
11c 
120 
1 3 5  
153 
155 
1e0 
205  
210 
225 
ZIO 
250 
255 
Zb3 
Zb5 
27c 
275 
zeo 
285 
290 
300 
315 
330 
3 3 5  

TU€ 1 A  
O E G  

C 
25 
30 
4 5  
bI) 
70 
75 
80 
85 
90 
95 

100 
105 
110 
120 
135 
150 
1 5 5  
LBO 
205 
210 
2 2 5  
210 
750 
255 
2 bo 
2b5 
270 
275 
200 
285 
290 
300 
315 
3 30 
1 3 5  

90 



T H E T A  
OE 6 

0 
25 
30 
45 
L O  
70 
7 5  
B O  
85 
90 
95 
100 
105 
110 
120 
135 
150 
155 
100 
205 
210 
225 
2 4 0  
250 
255 
ZbO 
285 
2 7 0  
275 
280 
285 
290 
300 
315 
330 
335 

T H t l A  
OEG 

0 
25 
30 
45 
bO 
70 
75 
80 
85 
90 
9 5  
100 
105 
110 
120 
135 
150 
155 
190 
205 
210 
225 
240 
250 
255 
250 
2b5 
770 
275 
2 0 0  
2 8 5  
290 
300 
315 
330 
33 5 

TABLE 1 . -  Concluded 

( c 1 Concluded 

ALPWA 20.03, P H I  - 0.0, B O O I I d I Y G l l A l L I  

C P  A T  X i L *  
c.1c 0.20 0.30 0.40 0.50 0.60 

0.10 

CLL 

0 . 7 0  

-.12b 

-.168 

-.1b7 

-.181 

.I13 

.le2 

,205 

-235 

.217 

.155 

.121 

-.170 

-.1b0 

-.171 

E F L  F C  TION 

0.85 

-. 12? 
-.lCC 

-. ! 13 

-.llC 

.tlO 

.173 

.lbl 

.189 

.162 

,163 

-207 

-.165 

-a166 

-a161 

A L P H A  . 25.02. P ’ I I  0.0. B O O V I Y I N G I l A I L I P O L L  O t F L E C l I O h  

C P  A 1  X I L .  
0.20 0.30 0 . 4 0  0.53 O S L O  0.70  0.85 

-.146 -.1C2 

-.173 -.148 

-.175 -e154 

-.lab -.139 

-178 ~ 3 0 9  

.218 ,266 

. 3 0 S  .252 

,364 , 2 8 0  

0.95 

-.131 

-.132 
-.1co 

-.OS5 
.a20 

- . 0 4 7  
- .Ob+ 
-.lo9 

.e?* 
- 4 6 6  

.2b5 

.1S8 
-050 

ebb1 
.27b 

-.159 
-.177 
-.182 

-.121 
-.IC7 

0.95 

-.1C7 

-. 154 
-.156 

-so53 
-e038 
-a055 
-.Ob9 
-.098 

.b25 
bo8 

-4b2 

.212  
,122 

700 
~ 3 2 b  

-a153 
-0179 
-.le+ 

rnrrr 
O E G  

0 
25 
30 
b5 
LO 
10 
75 
bO 
85 
oc 
95 
100 
105 
110 
120 
135 
150 
155 
1 eo 
205 
210 
225 
210 
250 
255 
260 
2b5 
2 70 
275 
2 0 0  
285 
29C 
300 
315 
330 
335 

T H l T L  
OEG 

0 
25 
30 
C5 
bo 
70 
75 
io 
85 
90 
95 
100 
105 
110 
120 
135 
150 
155 
180 
205 
210 
225 
2b0 
250 
255 
260 
2b5 
270 
2 7 3  
280 
285 
2 90 
300 
315 
3’0 
3.5 

91 



ORIGINAL PACE 
OF POOR quALrnr 

THETI 
0 F G  

0 
7 5  
4 5  
(10 
70 
7 5  
60 
e5  
O t  
95  
160 
105 
110 
120 
135 
155 
1 00 
?05 
225 
7 4 0  
2 5 0  
2 5 5  
ZbO 
265 
270 
2 7 5  

2 P 5  
290 
300 
315 
335 

?r)r 

THETA 
OEG 

C 
25 
4 5  
LO 
70 
7 5  
00 
85 
90 
95 
100 
105 
110 
120 
1 3 5  
153 
100 
205 
7 2 5  
2 4 0  
2 5 0  
7 5 5  
2 60 
265 
270 
?75  
?e0 
2 0 5  
2 90 
300 
315 
3 3 5  

TABLE 2.- PRESSURE COEFFICIENTS M)R BLUNT-NOSE MODEL 

( a )  Body-alone configuration 

0.10 0.20 

. O ? P  .074 

.090 .079 

e 0 9 6  .087 

-005 -076 
.O?l a051 
- 0 5 3  ,013 

moll - .035 

-e021 - e 0 3 4  

-.ooc -.002 

-a021 -so31 

e013 - n o 3 3  

. O I O  -016 
066 .047 
.OR3 . 071 
e 0 0 3  .OP5  

.090 .001 

0.10 

.027 

-036 

-059 

.071 

.O?b 

.072 

,034  

-032 

.c27 

,032 

, 0 5 4  

,069 
.07? 
,011 

,059 

- 0 3 6  

0.20  

-025 

.021 

, 031  

. o v  
,065 
.os7 

. O W  

.019 

.022 

,021 

, 0 3 6  

- 0 5 6  
.Ob.? 
:Ob0 

-036 

,026 

ALPHA 9 -4 .90 ,  

0.30  0 . 4 0  

-063 - 0 5 3  
-064 
,065 
-066 $ 0 5 0  
.071 
016 - 0 6 0  

.074 
-066 .047 
.030 s o 0 5  

-a019 - .048 
- .Olb  
-e051 - .OS0 
- .044 
- e 0 2 6  -.025 
-.015 
-.009 
-.006 - e 0 1 0  
- .007 
-no13 
- e 0 2 4  -e024  
- e 0 3 8  

-.OC? 
- . 049  
-.019 - . 040  

e026  .001 
.os7 - 0 4 5  
.O?O 
.O?O -061 
-069 
e066 a 0 5 8  
- 0 6 s  
- 0 6 4  

A L P H A  - 
0.30  

.Old 

.Ol? 
,015 
.Ol4 
,017 
s o 2 4  
,031 
-046 
a 0 5 4  
.OS4 
-031 
.021 
,015 
-015 
.Ol? 
.ole 
-019 
.ole 
-016 
-013 
-015 

-026 
,041 
, 050  
a 0 4 3  
,031 
.b22  
,017 
-015 
,016 
,017 

,021 

0 . 4 0  

,012 

.010 

.01c 

,027 
e036 
,027 

.012 

,011 

s o 1 3  

.011 

.010 

e O 2 b  
e 0 3 6  
.027 

.011 

,010 

P H I  8 0.0,  8 O O V  ALONE 

C P  A T  X I L .  
t.50 

.OCB 

.Oh7 

.045 

e 0 2 6  
-.029 
-.071 

-.Ob7 

-.025 

-.013 

- a 0 2 3  

-.04s 

-.072 
- a 0 3 0  

.020 

.Ob4 

,041 

0.60 

.Oh? 

.039 
- 0 3 0  
,036 
-032 
,027 
.018 

-.011 
-.Ob0 
-.os7 
-.Ob3 
- .045 
-a035 
-no26 
-.021 
-.ole 

-.017 
- .OZO 
-.O25 
- . 033  
-.043 
- e 0 6 2  
- . o w  
-.075 
-.011 

.017 

.O20 
-032 
e 0 3 7  
.Oh0 
. w o  

0.70 

a 0 3 0  

.021 

-.011 

-.O?C 

- . lo1 

- .OS6 

- .033  

-.007 

- e 0 3 2  

-.055 

-.lo2 

-.085 

-.014 

.o le  

P H I  . 0 . 0 ,  BOO* ALONE 

CP A T  X I L -  
0.50 

.009 

.004 

.002 

.011 

.ole 

.012 

,003 

e005 

.010 

e006 

-003 

,009 
,018 
,010 

,002 

,005 

0.60  

,010 
.OOl 
.ooo 

-.002 
-.005 
-.COB 
-.008 
-.011 
-.OO? 
-.OO? 
-.OO? 
-a005 
-.002 

.002 

.005 
-006 

,006 
-005 
,003 

-.001 
-.005 
-.ooa 
-.000 
-.OO? 

-.OO? 
-e006  
-.OOC 
-.ooo 

.002 
-003 

-.OCA 

0.70 

- .002 

-.011 

-no31 

-.053 

- .os0  

-.029 

-.010 

,011 

-.010 

-a031 

-.os* 
-.os* 
- a 0 3 2  

-.012 

0 . 6 5  

.045 

- .034  

-.112 

- a 0 9 5  

-.110 

-.Ob5 

-.G41 

.OOl 

-.os1 

- .Ot0 -. 105 
- . O W  

-. 1ce 
- a 0 3 2  

0.85 

-013 

-.Oh? 

- . O ? P  

-.Ob9 

-.os0 

-.ate 

-e045  

.013 

- .047 

- - 0 7 b  

- .049 

-e050 

-.000 

- . O h 4  

0.95 

,049  
.014 

-.Ob2 
-.Ob2 
- . 047  
-.Ob7 
-.Ob9 
-.Ob6 
- .OB0 
-.07> 
-a076 

-a013 
.009 

-e013 

-e069 
-.001 
-a077 
-.O?O 
-.Ob1 
-.Ob3 
- .OS4 
- . C I 2  
-a061 

.OO? 

0.95 

.009 
-.015 

-.035 
- a 0 3 4  
- .020 
-.ole 
-.007 
-a031 
-e037 
- e 0 3 9  
- a 0 4 4  

-.018 
.012 

-.ole 

- .055 
- e 0 4 5  
- .042 
-a026 
-.000 
-.ole 
-m035 
- e 0 3 0  
-.ob0 

-e016 

TMETA 
O E G  

0 
25 
45 
60 
70 
75 
00 
05 
90 
95 
100 
105 
110 
120 
1 3 5  
155 
180 
205 
225  
240 
2 50 
2 55 
2 60 
265 
2 70 
2 1 5  
280 
2B5 
290 
3 00 
315 
335 

1MfTA 
O E G  

0 
25 
C5 
60 
70 
75 
eo 
05 
VG 
1 5  
100 
105 
110 
120 
135 
155 
100 
205 
225 
260 
2 50 
2 5 5  
2 60 
2b5 
2 7  

L B O  
285 
2 80 
300 
315 
335  



THFTA 
OCS 

0 
2 5  
6 5  
bO 
7 0  
75 
00 
0 5  
90 
9 5  

100 
1 0 5  
1 1 0  
120 
135 
155  

205  
2 2 5  
2 4 0  
2 5 0  
255 
2 6 0  
2b5 
2 7 0  
275 
200 
2 8 5  
290 
300 
31 5 
3 3 5  

i ao 

TMETA 
D F G  

0 
2 5  
4 5  
bo 
7 0  
7 5  
8 0  
8 5  
00 
9 5  

1 0 0  
1 0 5  
110  

1 3 -  
1 5 5  
1 BO 
2 0 5  
2 2 5  
2 4 b  
2 5 0  
2 5 5  
2bO 
2b5 
2 7 0  
275 
2 00 
2 0 5  
290 
300 
315  
335 

12: 

C.16 

-.009 

- a 0 2 3  

.009 

, 0 4 7  
.Ob4 
- 0 7 7  

,087  

- 0 7 9  

.Ob8 

.on1 

. o a i  

,075 . Ob3 
. o w  

~ 0 1 3  

- . 0 2 0  

G.10 

- .037 

- . O R 2  

- . 0 4 2  

.Olb . C4R 
- 0 7 7  

,114 

,134 

.133 

, 1 3 5  

,113 

077 
- 0 4 6  
.020 

-.035 

- a 0 7 9  

0 . 2 C  

-.004 

- .035 

-e034 

.oov 

. O W  

.Ob0 

-075  

-066 

a 0 5 9  

-065  

.073 

-011 
.OCO 
,014 

- a 0 3 2  

- . 029  

TABLE 2.- Continued 

(a)  Continued 

ALPHA 5.01, 

0 . 3 0  

- .012 
-.015 
-.019 
-.033 
- .044 
- . 049  
- a 0 4 7  
-.019 

.02b 
- 0 6 3  
.072 
- 0 7 1  
.Ob0 
.Ob5 
.Ob4 
- 0 1 3  
.Ob3 
.Ob1 
.Ob1 
.Ob3 
.Obb 

.Obb 
,053 
,021  

-.ole 
- .OC3 
- e 0 4 7  
- .041 
-.033 
-.31R 
-so15 

0 . c c  

- .017 

- . 030  

- . 053  

- .O49 
.OOl 
- 0 4 3  

.Ob0 

.05C 

, 0 5 5  

.O5b 

- 0 5 8  

.041  
- .GO2 
- . 0 4 8  

- .052 

-.032 

_ _ _ _  
- .050 
-.111 
- .113 
- .115 
- .126 
-.09b 
- . 024  

.057 
- 0 0 6  
- 1 1 3  
.119 
,122  
. I 2 1  
,118 
.11v 
.120 
.121 
. l 2 3  
- 1 2 3  

.OVb 
- 0 5 0  

- . O Z 2  
-.090 
-e125 
- a 1 1 3  
-.111 
- . l o 7  
- .Ob0 
- e 0 3 0  

- .112 

- .122 

- .135  
- .051 

. 0 3 4  

. l o 4  

. 1 1 4  

. 1 1 1  

. l o 8  

,098 

- 0 3 1  
-.Ob0 
-.133 

- .121 

- . lo9  

PHI  I C.0, 0 O O V  ALOh' 

CP A T  X l L =  
0.50 

- . O l P  

- s o 3 1  

-.052 

- -073 
-.020 

,024 

-045  

.O6b 

.040 

.ocs 

.042 

.019 
-.031 
-.072 

- .OkB 

- . O Z P  

0 .  bO 

-.012 
-.OZJ 
- .025  
- .031 
- .041 
-.051 
-.Cb7 
-.092 
-.Ob7 
-.010 

- 0 1 7  
- 0 2 8  
,034 

.Ob0 

.041  

- 0 4 1  
-039 
- 0 3 7  
.032 
.02b 
.014 

-.011 
-.075 
-.')a3 
-.Ob2 
-.OCb 
-.037 
-.@Zd 
-.O22 
- .020 

.ON 

C.73 

- .021  

-.033 

- .35b 

-.111 

- a 0 7 0  

- s o 1 3  

. o l e  

.041 

e 0 l b  

- . O l C  

- .OB5 

-.lo5 

-.055 

-.032 

-.115 

-.129 

-.12b 
- .OB4 

,011 

.Ob5 

,097 

. l o 4  

,097 

.001 

.oov 
-e095  
- e 1 2 5  

-.12b 

-.112 

-a043 
-.IO1 
-.1Cb 
- .137 
- .12b 
- .124 
- .122 
- .OZO 

.OC5 
,070 
,081 
.090 
.094 
n09b 

,095 
. o w  

0 90 
,000 
.Ob0 
, 0 4 3  

-.019 
-a134 
-a117 
-a123 
- .132 
- .141 
-.lo2 
-a042  
-.039 

- .Ob4 -. 150 

-e133 

-.OPb 

.018 

.Ob8 

.OPC 

.Ob3 

.018 

-.097 

-.134 

- .153 

-.070 

0 .85  

. O G 1  

- . 041  

-.Ob0 

-.112 

-.097 

- a 1 1 3  

-.032 

.Ob9 

-e035 

- . l o @  

-.097 

-. 106 

-a066 

-.C3P 

0.95 

.OOb 
- . 0 1 2  

- a 0 7 5  
- . 0 8 3  
- s o 7 1  
- a 0 7 3  
- . 0 7 1  
-.Ob2 
-.056 
-.Ob3 
-.Ob7 

so13 
. 0 5 t  
- 0 1 4  

-.Obb -. Obb 
-.057 
-.Ob9 
-.Ob5 
- .073 
- . 0 0 1  
- e 0 8 4  
-.C7R 

- . 0 1 2  

THETA 
O E G  

0 
2 5  
4 5  
60 
70  
75 
BO 
8 5  
90 
95 

100  
105 
110 
120 
135 
1 5 5  
180  
205  
225 
2 4 0  
2 50 
255  
Z bO 
215 
270 
275 
2 80 
285 
290 
300 
315 
335 

ALPHA . V 1 ? O s  P H I  * 0 . 0 .  B O D Y  ALONE 

CP A T  I / L =  THETA 
6.30 0.40 0.50 0.60 0.70 0.05 0.95 O t G  

0 
25 

0.20 

- . O Z P  - a 0 3 6  - . 0 4 0  - e 0 4 2  -a030 - s o 4 4  - S O 1 5  - S O 0 5  
- .03R - . O b 3  - e 0 2 5  

-.Ope 

- .114 

-.047 
.013 
.Ob9 

.119 

-131 

,129 

.129 

-11b  

.05n 
,010 

-.O3b 

- . l O R  

-.090 

-.070 

-.12b 

- e 1 3 2  

- e 1 3 4  

-e113 

,001 

. l o 9  

.ooo 

- .110 

-a130 

-.133 

- e  127 

-e073 

- e 1 1 3  
-.111 
- . l o 1  
- . l o b  
- .113 
-.110 
- e 1 1 3  
- e 1 0 5  

107 

.Ob7 
123 

.Ob9 

-.lo: 
-.111 
- .112 
- e 1 1 5  
-.llO 
- . l o 9  
- a 1 1 3  
-.I13 
- .115 

-mot3 

45 
LO 
70 
?5 
BO 
05  
90 
95 

100 
105 
110 
120 
135 
1 5 5  
180 
205 
225  
2 40 
7:r) 

2 5 5  
:bo 
265 
2 70  
275  
200 
2 8 5  . 
290 
300 
315  
335  



T I J E T A  
OEC 

0 
25 
4.5 
b 3  
70 
75 
00  
05 
00 
05 

1 0 0  
1 0 5  
1 1 0  
1 2 0  
135 
1 5 5  
1 8C 
205 
225 
2 4 0  
250 
255  
1 bo 
265 
270 
275 
2 00 
285 
200 
300 
3 1 5  
335 

TMETA 
DE C 

0 
25  
k 5  
bo 
I C  
75 
00 
85 
00  
05  

1 0 0  
10: 
110 
1 2 0  
1 3 5  
155 
180 
20 5 
2 2 5  
2 4 0  
250 
2 5 5  
2 bo 
165 
2 7 0  
275 
2 0 0  
705  
200 
300 
31 5 
3 3 5  

0.10 

-.OS3 

- . l a  

-. 084  

-.012 
-032 
-07b  

.142 

-106  

- 2 1 7  

-105 

1 4 0  . O I P  
,029 

-.ooo 

- a 0 7 3  

-.127 

c.10 

- .053 

-.150 

-.ilk 

-.034 
.01A 
.07b 

,173  

26% 

,327 

.271  

,175  

-086 
,010 

- n o 3 7  

-e102 -. 1 5 5  

0.20  

- . 0 4 6  

- . 139  

-.1.8 

-. 005 
-.Olb 
.Ob9 

. l h l  

. t o +  

.212 

-2Ob 

- 1 6 1  

.050 
-.013 
- .073 

-e144 -. 120 

0.20 

- . O W  

-.150 

-.lbb 

-.lll 
*a033  

. o w  
- 2 l b  

.200 

- 3 2 5  

300 

.217 

.Ob5 
-.017 -. 090 

-.1bO 

- .I48 

TABLE 2.- Continued 

(a) Continued 

ALPHA 9 15.00, 

0.30 

-a056 
-.Ob2 
- . 1 C O  
-.147 
- . lk4 
-.1k5 
- . I 5 2  
- . 131  
- .052 

.Ob3 
, 1 3 0  
.170 
. l e 0  
-203 
,200 
.200 
.200 
-207  
.2Ok 
. loo 
. l e ?  

.120 
-052 

- .Ok3 
- . lZb 
-a146 
- .140 
- .140 
- . l L l  
-.140 
-.Ob1 

0.60  

-.Ob6 

-.158 

-.14? 

- ,15b  
-.0?7 
,037 

- 1 6 2  

.I91 

.196 

. l o 2  

. l b k  

, 0 4 3  
-.002 
-.150 

-.1k0 

-.150 

ALPHA 20.021 

0 . k C  

- e 1 0 5  

-.172 

- . l62 

- . lb9  
-.001 

,051 

. r J b  

.291 

307 

. 2 0 5  

.ZkO 

,058 
-e005  
- e 1 7 1  

- .153 

-e175 

ORIGIWAL PAGk !ii 
OF POOR QUALITY 

C P  A T  a i L -  
0.50 

-.C?O 

- . l b 4  

- . lkb  

-.I13 
- . lo2  

. O Z t  

.le? 

-176 

-183 

,172 

n l k 3  

.020 
-.110 
-.la 

- . 1 k 3  

-.158 

0.  bO 

-.Ob3 
-.OR0 
- . l l O  
- a 1 6 0  
- . lbk 
-.151 
-.143 
-.I41 
-.130 
-.011 

- 0 8 7  
.12: 
. I 5 8  
- 1 6 3  
.171  
.I?' 

. I 7 4  
, 173  
- 1 6 b  
.14V 
.120 
. C B k  

-.010 
-e149 
-e133 
-.1*2 
- . 140  
-.1b2 
-.Lbb 
-.ill 
-e070 

0 . 7 0  

- a 0 7 5  

-.162 

- . l C i  

- . 1 C 9  

-.OR$ 

-067  

~ 1 3 0  

.171 

-135  

.Ob0 

- a 0 8 5  

- . l k b  

- . l e 3  

- . l b O  

P V I  0 . 0 ,  BODY ALON€ 

C P  AT Ill= 
6.50 

- * l o 5  

-.1?5 

-e160 

-.158 
-.112 

. O C l  

.224 

.271 

, 204  

-260  

* Z l b  

,039 
-.lZO 
-.157 

-.150 

-.1b0 

0.60 

- . o w  
- a 1 2 5  
- e 1 6 1  
-e170 
- * l ? b  
- . lbJ  
- e 1 5 0  
-a157 
- . l k ?  

.OOb 
- 1 3 8  
,100  
- 2 3 0  
.25b 
.2b9 
,277  

, 2 7 5  
, 2 7 3  
.2bO 
- 2 3 2  
.to1 
- 1 3 0  
.coo 

- a 1 5 6  
- e l C b  
-e157 
- + l b 3  
-.173 
-.175 
-.lbO 
-.:2+ 

6.70 

- . lob  

-.17b 

-.172 

-.1b2 

-.0% 

.133 

. 2 z 4  

,270  

. 2 2 b  

,137 

-.Ob0 

-.1bO 

-.173 

174  

0 . 0 5  

-.OS1 

-.157 

-.146 

- . lCO 

-.138 

-.090 

.C>b 

194 

, 0 5 3  

- *091  

-.137 

-. 140 

-.148 

- . I 5 2  

0 . 9 5  

-.o:tr 
- .OC 

-.lib 
- e 1 1 5  
- . l O V  
- a 1 2 3  
-.127 
- . l Z C  -. 1 2 7  
-.121 
- . 1 3 k  

- 1 3 2  
20s 

.138 

-.127 
- . I21  
-.A24 
-.127 
-.110 
-.119 
- e 1 1 3  
-.111 
-.111 

-.059 

0.05 

-.Ob2 
-. lo7 

- . 1 2 B  
- . l Z I  
-.121 
-.13b 
-.137 
- .134 

13b 
- a 1 3 2  
- . 1 k 2  

. t l a  
- 3 0 5  
- 2 2 3  

-.13' 
- . l k '  
-.135 
-a137 
-a130 
- a 1 3 2  
- ,120  
-.124 
- - 1 2 3  

-.OOP 

T H L T &  
O E G  

0 
25 
45 
bO 
70  
75 

05 
90 
05 

100 
105 
1 1 0  
120 
135 
155 
180 
205 
225  
2 40 
2 50 
255 
260 
2b5 
270 
275 
2 80 
205 
200 
300 
3 1 5  
335 

eo 

1Mf T 1  
OEG 

0 
2 5  
45 
60 
10 
75 
60 
85 
00 
05 

100 
1 9 5  
1 1 0  
127 

!'l 
I >  
i r  5 
225  
240 
2 50 
2 5 5  
2 LO 
2b5 
2 70 
275 
280 
2 0 5  
2 00 
3c0 
315 
3 3 3  

94 



THC'A 
OFG 

0 
2 5  
4 5  
bO 
70 
7 5  
eo 
05 
90 
95  

1 co 
105  
110  
12rl 
135 
155  

205 
2 2 5  
2 4 0  
250 
7 5 5  
7 bO 
265 
270 

1 no 

z r 5  
7 0 9  
20, 
190 
300 
315 
3 3 5  

0 .10  

-.075 

-. 173 

- . i 3 n  

- . 0 5 S  
.oca 
-075 

- 2 0 3  

,348 

.457 

.354 

. 208  

.ow 

.020 
- . O S 6  

-e123 

- .171 

T H E l A  
OEG 0 . 1 0  

0 -.009 
2 5  
4 5  
6 0  - .019 
70 
7 5  .001  
eo 
85  e 0 3 0  
90 .Ob5 
05 - 0 5 5  

100 
105 .Obb 
110 
120 .Ob4 
135 
155 
180 .oc2 
2 0 5  
2 2 5  
2 4 0  .087 
2 Y O  
2.5 1C1 
2bO 
Zb5 - 0 9 6  
770 . G e 5  
275 . or0 
28: 
2 e  ,031  
290 
300 - .014 
315 
3 3 5  

0.20 

- e l 1 4  

- . l b 9  

-.173 

-.12b - 039 
.094 

.. 71 

-396  

. 4 4 7  

- 4 0 3  

*Z?b 

,072 
- . 0 1 7  

10b 

- . l b ?  

-.1bO 

0 . 2 0  

-.ooc 

- .024 

- . 0 2 8  

- .001 
,020 
.048 

e 0 5 8  

- 0 5 5  

. 0 5 4  

.Ob4 

.081 

.080 

.Ob1 
- 0 3 4  

- .OZ5  

-a035  

TABLE 2.- Continued 

0.30  

-.122 
- . : 5 2  
-.A'@ 
- .177 
- .170 
- .170 
- .172 
- . l b 4  
-.O?b 

. l o 1  

-309 
. 357  
-403  
. 4 z 5  
. 4 3 2  
.S3b 
.435 
.427 

.3b5 

.222  
-077 

- . O S 7  
- . l 5 0  
- . l b b  
- .1b5 
-e166 
-.;To 
-.173 
- .152 

.21n 

.eoe 

0 . 4 0  

- .134 

- . l a 2  

- . I 7 5  

- . I 8 3  
-.lo1 

.Ob7 

-3111 

.404 

. 4 3 4  

- 4 0 6  

-321 

. 0 7 4  
- . l o 2  
-.I65 

- a 1 7 8  

- . i n 3  

0.3C 

-a013 
- .012 
- s o 1 5  
- .022 
-.032 
-.037 
-.Oh0 
- .OZk 

.009 

.mn 
a050 
.2$1 
.051  
.05? 
, 0 5 5  
- 0 5 5  
.05b 
.O5b 
, 0 5 1  
.Ob1 
.Ob0 

.078 
,073 

0 4 4  
.001 

- . O W  
-.04b 
- . O b 3  
-.03S 
-.027 
- .01b 

0.co 

- . o l e  

- .023 

- .OQO 

-.O*b 
-.012 

.02" 

- 0 4 4  

, 0 4 8  

, 0 4 9  

- 0 5 3  

- 0 6 1  

-059 
,020 

- e 0 3 3  

- .052 

- . 043  

Continued 

PHI * 0 . 0 ,  800Y A ' ;  'f 

C P  A t  X f L .  
0.50 

-.133 

-.104 

-.175 

-.174 
- . I 1 7  

.be3 

.51, 

. 3 8 3  

.Sob 

,300 

.33b 

.Ob5 
- .120 
- e 1 7 1  

-.172 

-a177 

0 .60  

- .121 
-.153 
- .170 
- . I 8 7  
- . l o b  
- . l a 0  
-.175 
-a173 
- . l C 8  

,027 
.202 
.283  
- 3 2 7  
-363  
.383 
- 3 9 1  

-390 
- 3 0 5  
e367 
,329 
.28b 
e 2 0 3  
- 0 3 5  

- .15b 
- .157 
-.172 
- .178 
- . l e 2  
-e183 
- . l ? t  
- .152 

0.70 

- .13b 

- . I 8 3  

- . l P i )  

- .17b 

- e 0 5 4  

,210 

- 3 3 0  

.. . , 
- 3 3 0  

- 2 1 5  

- . 0 4 5  

-e173 

-.1P2 

- . l e 1  

ORIGINAL PALE 
OF POOR QUALlM 

P H I  m 22.5,  B O O V  ALONE 

C P  AT X I L .  
0.50 

- . o l e  

-.02b 

- .041 

-.Ob3 
- a 0 3 0  

.nn? 

a032  

- 0 3 7  

.043 

-044  

,065 

.rl3b - ,909 
- s o 5 8  

- .55b 

-.032 

0.bO 

-e013 
- .022 
- n o 2 3  
- e 0 2 7  
= a 0 3 3  
-.040 - 952  
-.075 
- e 0 7 3  
- .025 

-003  
.0?.7 
. 024  
.029 
a 0 3 3  
- 0 3 5  

.03b 

.Olh 

.03# 
, 0 3 3  
.029 
.O22 
.PO4 

-.OII 
-BO?? 
-.Ob9 
-.Ob2 
- .OS2 
- .O?O - ,O.'.. 
- n o 2 1  

0 .70  

-.022 

- a 0 3 0  

- .050 

-.093 

-.090 

- .024 

.010 

, 3 3 5  

-017 

- .010 

-.us2 

- . l o o  

- s o 7 1  

- .L33 

0 .E5  

-. 122 

-.170 

- . lb7 

- . l b l  

-.1b7 

- .021 

.201 

.41C 

.199 

-.027 

- . lo5  

-.1bO 

-.1b7 

-. l b 9  

0 .85  

- . O O l  

-.047 

-.0?2 

-. 103 

-.oat 

-.OW 

- e 0 4 5  

.OCb 

- . 0 2 8  

- .110 

- . l o 8  

-.114 

-.Os3 

- .032 

0 . 9 5  

-.lib 
- a 1 3 9  

- . l S O  
- . 1 4 1  
- a 1 3 5  
- .14-  
- . I S ?  
-.) 

- .1*>  
- .1'4 

-.. 

.309 

.415 

. 5 1 8  

- .124 
- . I 5 0  
- .147 -. 14 I 
- . 1 3 9  
- . l c 3  
-: 2 

- . 1 3 7  

- . U P  

0.95 

. 0 0 1  
- . 0 2 2  

- .OB3 
-.OB1 
-.Ob9 
-.Ob9 
-.Ob7 
-.Ob1 
-.033 
- .050 
-.Ob7 

- .ooo 
- 0 5 3  
, 0 1 9  

-.Ob5 
-. Ob9 
-.042 
- a 0 7 1  
-.0bG 
- .08? 
-.O:b 
- .L 3 
- S O 5 8  

- . 0 0 4  

T H C T A  
O F G  

0 
25  
15  
bo 
70 
75 
eo 
85 
30 
05 

1 co 
105 
110 
120 
135 
155  
180  
205 
225 
2 4 0  
2 50 
255 
2 LO 
265 
2 76 
2 1 5  
2 80 
285  
290 
300 
315 
3 3 5  

T H E l A  
OF& 

0 
25  
4 5  
bO 
70 
75 
eo 

'1 J 
95 

100 
105 
110 
120 
135 
155  
180 
2 0 5  
2 2 5  
240  
Z I .  
25>  
2b0 
215 
2 70 
275  
2 BO 
285  
290 
300 
315 
335  

e \  



T I  
066 0.10 

0 -.OS0 
25  
45 
bO -.Ob6 
70 
75 -.05e 
(IC 
e5 -.014 
80 .010 
05  -032 
100 
105 .Ob@ 
110 
1.: -096 
135 
1 5 5  
1 BO . l l V  
205 
?25 
260 .15P 
250 
255  .l5? 
2. . 
270 ,090 
275 .Ob8 

285 .006 
280 
300 -.Ob5 
315 
335 

LbS . i zn  

I eo 

TMETA 
OEC- 

0 
2 5  
6 5  
bO 
70 
75 

e5  
90 
V5 

1oc 
105 
11c 
1?0 
1 3 5  
1 5 5  
1 eo 
205 
225 
260 
2 50 
2 5.) 
260 
2b5 
770 
275 
280 
285 
2 90 
300 
3 1 5  
335 

no 

96 

c.10 

-.Ob8 

- . l o2  

- . l o8  

-.Ob0 
-.02v 

a005 

.os9 

.I19 

104 

-751 

.725 

elb7 
e 1 1 5  
e074 

-a013 

-. 103 

0.20 

-.02v 

-.071 

-.OW 

-.07b -. 030 
.i v 

1 

. l o1  

.12c 

.168 

- 1 5 8  

. l l 7  

.070 
-017 

- . 070 

-.ov7 

0.20 

-.061 

- a 1 3 3  

- .125 

-.130 
- .OB5 
-.012 

.075 

-137 

. l a 9  

,230 

.Z3b 

1 5 3  
.or0 
,008 

-. 109 

-.I27 

(a) Continued 

0.X 

- e 0 3 3  
-a031 
-.O3b 
- . o w  
- .OVS 
-.ovv 
- a 1 0 3  
-.115 
-.Ob5 
-001 
-016 
.or0 

-093 
.ow 
. loo 
. lo6 

.116 

.126 
- 1 3 5  

. l , b  

. lo2  
-03b 

-e030 

-.121 
-.11b 
-.lob 

-.046 

.oez 

. io0 

-.ow 

-.oes 

0.40 

-.030 

-.os0 

- .LOO 

-.111 
-.ow 
-.ole 

.Ob0 

. O B 2  

-093 

. i o 8  

.lib 

. O B 2  
-.002 
-.ov1 

-.12e 

-.112 

A L P H A  . 16.03. 

0.30 

-.GSO 
- . O b 0  
-.056 
-.lb5 
- . l * A  
-.132 
- a 1 3 2  
-.136 
- . l i b  
-.020 
.Ob2 
.ovo 
- 1 6 8  
sib7 
.171 
.1vo 
.zoo 
.212 
.22b 
.235 

.216 

.151 

.O6b 
-.055 
-.I11 
-.16? 
- a 1 3 8  
-.13b 
-.138 
-.lee 

,118 

0.60  

-.ob1 

-.112 

-.161 

- .133  
-e137 
-.OS? 

. O B $  

.161 

,173 

.zoo 

,205 

.129 
-.oil1 
-.110 

-.I67 

- .145 

P H I  22.5, 8OOV A L O I C  

C O  AT 111- 
0.50 

- . O M  

-.063 

- . L Z L  

-.110 
-.lib 
- e036  

.06V 

-075 

.OW 

.LO6 

.lo? 

.Ob4 
-.037 
-.123 

-.122 

-.lo8 

0.bO 

-.030 
-.03V 
- e 0 4 0  
-.Ob3 
- a 1 0 4  
-.137 
-.lib 
-.toe 
-.112 
-.Ob6 

.OOS 

.03b 

.OS3 

.UbO 
e070 
. O B 6  

-090 
-0V3 
-093 
.OVl 
.OOb 
.or2 

-.OW 
-.12B 
-.12? 
-.130 
-.12? 
- a 1 1 3  
-.0?2 
-.Ob2 

.oze 

0.70 

-.OIO 

-.Ob8 

-.142 

- . l Z i  

-.121 

-.011 

.065 

-085 

-069 

-03s 

-.Ob3 

-.13b 

-.162 

-. 11b 

PHI = 22.5. aaov A L O N E  

CP A T  X / L =  
0.50 

-.Ob0 

-.OOb 

- .I62 

-.130 
- a 1 3 6  
-.OS5 

.O#O 

.12b 

.157 

.174 

,177 

.ovv 
-.OIb 
-.lSl 

-.166 

-.163 

0.bO 

-.Ob2 
-.Ob8 
-.Or2 
-.OVS 
-e150 
-.160 
-.135 
-.12v 
-.12v 
- .OB3 

.015 

.Ob6 
a 0 9 3  
.120 
-138  
. I 6 0  

.lb6 

.171 
,175 
. I76  
.1Sb 
e l k 0  
.Ob9 

-.OVb 
- . l S 3  
-.165 
-.168 
-.150 
- e 1 5 3  
-.1b2 
- . l S Z  

/ -a- - 

o.es 

-.0:2 

-.07B 

-.122 

-.I13 

-.117 

-.129 

-.ozc 

.ova 

e013 

- e 0 9 5  

-.I17 

-.12b 

-.I40 

- . l22 

0.70 0.85 

-.Of5 -.062 

-.095 -.121 -. 160 -. 133 

-a136 -.126 

-.12? -.12l 

.o le  -.122 

. O W  .012 

- 1 5 3  -112 

-143 -073 

-098 -.Ob6 

-.037 -.130 

-a150  -.131 

-. :56  -.lbC 

-.15v -.171 

0.v5 

.003 
- e 0 3 7  

- . lo1 
-.LO? 
-.loo 
-a103 
- . O M  
-.08b 
-.095 
-.OV3 
-a093 

-038 
-113 
. o n  

-.120 
-.121 
-.123 
- . l Z *  

-.I23 
-.lo1 
-.091 

- . l i e  

-.oet 

.010 

0.95 

-.019 
- . o w  

-.111 
-.116 
- . l o 3  
- . lo6  
-.112 
-.110 
- . l l Q  
-.11: 
- . I13  

.ovo 

.1:5 

. l Z B  

- . I 3 2  
-.136 
- . I 2 0  
- e 1 3 1  
-.12b 
- e 1 3 1  
- . l 27  
-.I20 
-.12b 

- . l i e  

T W I A  
Of 6 

0 
25 
25 
10 
TO 
75 
10 
15 
90 
95 

100 
105 
110 
120 
135 
155 
100 
205 
225 
2+0 
250 
255 
2b0 
Zb5 
210 
2 75 
280 
215 
290 
300 
315 
335 

l M € l A  
0f6 

0 
25 
45 
bo 
70 
75 

05 
90 
95 

100 
105 
110 
120 
135 
155 
100 
205 
225 
Z I O  
2 50 
2 55 
2b0 
215 
2 70 
275 
200 
285 
2 90 
300 
315 
3 1 5  

eo 



TME 1- 
OF 6 

0 
25 
65 
bo 
70 
75 
80 
85 
80 
95  

100 
105 
110 
I 2 0  
135 
1 5 5  
1(10 
205 
225 
260 
259 
2 5 5  
2 6 4  
Zb5 
270 
275 
280 

290 
3oQ 
315  
335 

2e5 

I H C T A  
OC h 

0 
2 5  
6 5  
bo 
I C  
7 5  
PO 
(I5 
vc 
85  

1oc 
105  
110 
120 
135  
155  
1 PO 
205 
I 2 5  
260 
250 
755 
760 
Zb5 
270 
273  

2*5  
z o c  
300 
315 
335 

780 

0.10 

-.137 

-e135  

-.1Cb 

-.lo0 
-.Ob9 
-.027 

-051 

. l k 6  

.209 

.35v 

- 3 0 3  

.212 

.1M 
SO?? 

-.025 

-. 125 

0.10 

- . l e 5  

-.le1 

- a 1 7 1  

-.1J? 
-.098 
-.053 

.06C 

.175 

.*Ol 

e686 

. 3 v i  

.Zbb 
-1b2  
. O B 1  

* a 0 3 2  

' .1*6 

0.20 

-.UT 

-e155 

-.lbQ 

-.150 
-e115 
-.om 

. o w  
-187 

.tee 

.3% 

.332 

.201 

.ow 

.we 
-.12b 

-.15C 

C.20 

-.lb5 

-.lbS 

-.1bO 

- . l b b  

-.05b 

..I96 

.L6b 

-.13b 

. i v 5  

.*e1 

,633  

.ZCV 

.I22 
-.OOO 

- . I 3 2  

- . : 5 0  

TAWS 2.- Continued 

(a) Continued 

ALPWA = 19.93. 

0.30 

-.137 
-.om 
-.098 
-.1bO 
-.IS7 
-.1Cb 
-.147 
-.147 
-.1*1 
-.03b 

,066 
.116 
- 1 5 6  
-203 
2 3 5  
.254 
.27* - i v 2  
.309 
.327 
.33b 

.2n9 

.196 
-05b  

-.Ob? 
- .133 
-.1b2 
-.156 
-.152 

-..59 
-.p1 

0.6C 

-.15I 

-.150 

-.15? 

-.12b 
-.15b 
-.OS? 

. l Z b  

- 2 1 1  

.?72 

e 3 1 5  

- 3 1 3  

. l a ?  
,011 

-.A20 

-e153  

- .1b3 

0.60 

-.17v 

-.155 

- . lbO 

-.154 
- . lbS 
-.Ob1 

. lbq 

.291 

.3e5 

- 6 1 3  

.*32 

.267 

.027 
-.la 

- . l e0  

- . i re  

0.bO 

-.1+2 
-.121 
-.lob 
- . lZb 
-.157 

-.165 
-.13b 
-a136 
-.on5 

-037 
.lo6 
.I** 

.215 

.236 

.255 
eZb5 
.273 
-270 
.ZbO 
.LZZ 
.120 

- .1b2 
- . l b 3  
-.1bb 
- . lbb 
-.lbQ 
-.175 
-.177 

-.i*e 

. l e 5  

- . O B I  

- . i 5 e  
-.le0 
-.16V 
-.161 
-.152 
-.16V 
- .16b 
- .IN 
- . im 
-.Or8 

.or0 

.156 
e207 
.Zb2 

,325 

.3bO 

.37b 
,385 

.3bb 
-316 
.178 

- .075 
- . lb? 

.300 

.mi 

-. le0 
- . le3 
-.le2 
- . le* 
- . l e6  
- . l a ?  

0.95 

-.171 
-.119 

-.115 
-.115 

-. 109  
-.121 
-.120 
-.125 

-.122 

-.ope 

-.i:n 

- 1 5 5  
.27b 
. Z 6 3  

-.110 

-.140 
- e 1 3 7  
-.132 
-.136 -. 135 

-.132 

- . i 3e  

- . u e  

-.152 

I H C I A  
0f6 

0 
25 
65 
bo 
to 
75 
80 

og 
95 

100 
105 
110 
120 
135 
155 
1 80 
205 
225 
269 
250 
255 
2b0 
2b5 
2 70 
275 
280 
285 
zoo 
300 
315 
335 

e5 

T W f A  
0f6 

0 
25 
65 
b3 
70 
75 
80 
05 
90 
95 

100 
105 
110 
1 20 
135 
155 

205 
225 
2 49 
Z 50 
255 
ZbO 
265 
2 70 
275 
280 

2 90 
3 00 
315 
335 

1 eo 

285 

97 



T M T A  
016 

0 
2 5  
6 5  
60 
10 
7 5  
ea 
85 
9 C  
95 

100 
105 
1 1 0  
1 2 0  
135 
1 5 5  

205 
225 
260 
250 
255 
260 
265 
270 
275 

2n5 
290 
30C 
315 
335  

ieo 

?eo 

THETA 
OEG 

0 
25  
6 5  
6 0  
10 
?5 
8G 
9 s  
00 
9 5  

100 
105 
11c  
129 
135  
155 
1 ac 
205 
225  
2k@ 
250 
755 
260 
265 
t ? O  
275 
?SO 

290 
300 
315 
335 

205 

98 

0 . 1 0  

- .OO? 

- .011  

- .001 

.ozo 
e031 
- 0 3 0  

.oca 

.3 $9 

,052  

- 0 8 7  

- 1 1 3  

.11b 

. lo9 

.09+ 

-056 

. O O l  

0 .10  

-.013 

- .06C 

-.Obb 

-.029 
- .013 

.001 

.027 

.052 

.cc9  

. l b 5  

e193 

e l 7 9  
- 1 5 b  
, 1 7 7  

.OS@ 

- . o m  

0.20 

-.OOb 

-.011 

- .016 

.oc1  

.019  
- 0 3 3  

. os2 

.O*Z 

-023 

- 0 5 7  

.on* 

- 0 9 7  
.OB6 
.os9 

- .007 

- .03Z 

0.20 

-e036  

-.OZ7 

-.05c 

-.Ob+ 
-.OS5 
- .Ole  

.C27 

. 0 5 7  

.3'7 

, 1 6 0  

. l e 1  

.173  
,136  
-083 

- .031 

- . o w  

TABLE 2.- Continued 

( a 1 Continued 

ALPHA . 6.60s 

0.30 

-.011 
-.009 
- .010 
- s o 1 3  
-.0?9 
-.022 
- .O26 
- .Olb 

.006 
-026 
- 0 3 3  
-035 
-035 
.03? 
.060 
-04 1 
.Oh6 
.OS6 
.065 
- 0 5 3  
- 0 6 5  

.OB6 

.090 

.a9 

.02? 
-mol5 
-.035 
-.Ob0 
- .03i  
-.02(1 
- .01b 

0.kC 

-.01b 

- .Olb 

-.O27 

-.031 
-.012 

.012 

- 0 3 0  

- 0 3 5  

. 0 3 0  

-013 

,057 

.0?6 

-.GO5 

-.Ob6 

- . 0 3 €  

.o+e 

0.30 

-.029 
- .02b 
-.023 

-.039 
- .Ob9 
-.Ob? 
- .081  
-.O?C 
-.OZb 

-006 

. o c 1  
- 0 5 2  
.Ob3 
.Ob@ 
.0?6 
.Ob1 
. O O l  
- 1 0 7  
,129  

- 1 5 1  
. I 6 8  
, 0 0 7  
-023 

-.Ob2 

- . l o 1  
- .099  

-.Otto 

-.oze 

.oze 

-.cno 

-.on? 

O.6C 

- a 0 3 3  

- .030  

-a057  

- . 0 8 2  
- .095 
- .051  

.ozc 

- 0 4 5  

,066 

. 0 9 1  

. 1 2 0  

. 1 2 8  

.Ob6 
- .020 

- . 1 1 3  

- . I 0 7  

P H I  65.01 BOOV ALONE 

C P  A T  111. 
0 . 5 0  

-.Olb 

- .ole  

-.oze 

- .0cc 
-.036 
- .005 

.019 

a025 

.032 

-035 

.061 

.068 

.ole 
-.036 

-.050 

- e 0 3 5  

0.60 

-.011 
- .019 
-.019 
-.021 
-.025 
-.030 
-.037 
-a052  
-e050  
-.031 
-.008 

-005 
. 0 1 1  
.a10 
.022 
.CZb 

- 0 2 7  
.OZB 
-028 

.OZ? 

.OZb 

.019  
-.023 
- .059 
-.Ob3 
-.05? 
- .050 

- . O Z 6  
-.020 

.oze 

-.oza 

0.10 

- .021 

- .025 

-.oc2 

-e070 

-.OF0 

-.03+ 

-.001 

- 0 2 7  

-013  

- . O l O  

-.OS7 

- . O W  

-.Ob8 

- .033  

C P  A T  111. 
0.50  

- . O M  

- .031 

-.Ob1 

-.080 
-.088 
-.Ob6 

-010 

- 0 3 8  

.Ob5 

. O B 6  

. l o*  

. l o 4  
,021) 

-.Ob3 

- .171  

-.ow 

0 .  bo 

-e031 
-.035 
-.G33 
-.032 
-.OC3 
-a070 
-.OPb 
-.081 
-.005 
- .091 
- .033  
-.003 
.OiL 
, 0 3 3  
-065  
.OS* 

.065 

.O?O 
- 0 7 6  
.082 
- 0 8 5  

.Ob6 
-.OZb 
-.lo3 
-.13" 

-.119 
- .oqs 
-.Ob11 
-.051 

. o w  

- .170  

c .70  

- e 0 4 0  

- .C37 

-.Cb9 

- . l ob  

-a105 

- .OC? 

- 0 1 3  

.Ob0 

e 0 5 4  

- 0 3 b  

- .G33 

-.128 

- .131  

- a 0 8 9  

0 .85 

-. ooc 

- .054 

-.0?5 

- .ow 
-.072 

-.one 

-.05E 

-039 

-.023 

- . l o 1  

- . l o9  

- . l o 5  

-.OIL 

-.oze 

0 . 8 5  

-.G13 

-.e71 

-.1ZG 

- . l o 7  

- . l o 2  

- . i o e  

-.c53 

- 0 7 6  

,015  

- .on1 

- . 1 3 1  

- . I 2 9  

- .162  

-.Ob5 

0.95 

.CO5 
-.037 

-.088 
- .081 
-e071 
-.Ob7 
-.Ob2 
-.Ob9 
- .052 

- .053  
-.o*e 

-.012 
.06? 
. 0 2 1  

- . 0?2  
- s o 7 1  
-.073 
- .0?7 
-.on3 
-.on0 
-.Ob0 
-e039 
- . 0 3 0  

-.ooz 

0 . 9 5  

.OOb 
- .013 

- . l o ?  
- . l o1  -. 096 
- . l o ?  
-.090 
- .070 
-.093 
-.090 
- .091  

- 0 0 7  

. 0 7 2  

.on? 

- . l o 5  
- . l o 6  
- . l o 0  
- . l o 0  
- .00b 
-.093 
- . l o 1  
-.IO? 
- . l o 5  

, 0 1 1  

1mf1a 
DEG 

0 
2 5  
6 5  
60 
70 
75 
80 
85 
90 
95 

100 
1C5 
110 
120 
135 
155 
180 
205 
225 
260 
250 
255 
ZbO 
215 
z 70 
215 

Z8> 
290 
300 
315 
335 

z eo 

THETA 
O t G  

0 
2 5  
65 
60 
70 
75 

b 5  
90 
95 

1g0 
105 
110 
120 
135 
155 

205 
225 
1 4 0  
250 
755 
2 bo 
265 
2 70 
2 75 
2 80 

290 
300 
315 
335 

eo 

1 e6  

z e 5  



TABLE 2.- Continued 

(a) Continued 

ORIGIW PAGE tS 
OF POOR Q U A W  

C P  A T  N I L -  
C.50 

-.129 

- . 052  

-.11Q 

-.lo2 
-.lo2 
- . lo?  

.010 

.Ob2 

-100 

. 1 * 5  

.181 

e171 
.OS3 - -070 

- .1*2 

-.i30 

FMFTA 
DFG 

0 
2 5  
45 
bO 
T O  
75  
EO 
a 5  
O C  
05  

100 
105 
110 
120 
135 
155  
180 
205 
225  
210 
250 
255 
2 bo 
2b5 
I 7 0  
275 
t * O  
2P5 
290 
300 
315 
335 

1w1a 
OFG 

0 
25 
45 
LO 
70 
75 
eo 
05 
80 
95 

1c0 
105 
110 
120 
135 
155 
1p0 
205 
2 2 5  
240 
250 
255 
2 bO 
205  
2 7 t  
275 

295 
2 90 
300 
315 
3 3 5  

zeo  

0.10 

-.ORE 

-.ob7 

-.XI1 

-.@79 
- . 0 C 1  
- e 0 4 1  

-.ocs 

.Ob4 

.13b 

.2b9 

.2Q4 

- 2 0 0  
. 2 l b  
.174 

- 0 7 1  

-.Ob7 

0.20 

-.120 

-.042 

-.096 

-.09R 
-.111 
- .071 

-.coz 

- 0 5 8  

.129 

.225 

- 2 7 7  

.243 

.184 

. lo9  

- .Ob0 

-.119 

0.30 

-e127 
- . 03h  
- .03b  

- . l o 5  
-.114 
- . I O 4  
-.lo2 
-.io3 
- .084 
-.035 

.008 
- 0 3 5  
.Ob8 
.893 
.110 
.12v 
- 1 4 7  
.1b9 
.zoo 
.235 

. IC3  
- 2 3 5  
.14v 
,041 

-.015 
-.092 
-.A19 
- .131 
-.122 
-.120 

-.ON 

0. 4 0  

- .A31 

-.OIE 

-.119 

-.lo6 
- . l o b  
- e 1 0 4  

. C 1 3  

.O?C 

.11c 

. l b B  

.zoe 

. zo2  

.lo1 
-.027 

- .131 

-.133 

O.bO 

- . A Z O  
-.OB7 
-.(I52 
- .059 
- .c75 
- . l o 7  
- . lo9 
- . l o o  
-.loo 
-.la0 
- .os0 
-.004 

.025 

.05t 
- 0 7 8  
.094 

- 1 1 7  
. 1 z e  
- 1 4 2  
- 1 5 4  
.1 b2 
. l b Z  
- 1 3 2  

- .007 
- . l o 9  
- . l e7  
- .143 
-.130 
- e 1 3 4  
-.120 
-.lZP 

0.70 

-.132 

-.Ob0 

-.110 

-.lo9 

-. 104 

- a 0 3 7  

-039 

e105 

- 1 l b  

-099 

.011 

- . l t1  

- .149 

-.13b 

0.P5 

-.lib 

-. 104 

- .12 t  

-.122 

-.111 

-.114 

-.e39 

.124 

-072  

- . c 4 4  

-.161 

- . 1 3 4  

-.151 

- . I37  

0.95 

-.115 
- . l o 5  

-a107 
-.11 
-.lo$ 
-.o9e 
-.OV5 
-.110 
- . l Z Z  
-.114 
-*lib 

- 0 3 5  
- 1 3 6  
-130 

- . l o 5  
- .125 
-a117 
-.115 
- . l o 9  
- . l l Z  
-.llZ 
- . l o4  
- . l l i  

-.ooe 

A L P M I  = 19.621 A L O N E  P H I  45.01 3DJV 

C P  A T  N I L *  
C.50 0.65 

-.141 -.133 
-.159 
-.A59 

-.081 -.ow 
- . l o1  

-.123 - . I 1 8  
- . l op  

-.lo9 - . lo2 
-e105  -.OW 
-.;13 - . l o2  

-.050 
.019 .ooe 

.O4b 
e097 .OB9 

. 1 2 2  

.1kP 

- 1 8 5  
- 2 0 3  

.1bB 

,231 

T H E T A  
O f  c, 

T N I A  
O C G  

C 
2 5  
45 
60  
70  
75 
eo  

90 
05 

100 
105 
110 
120 
135 
155  

205 
2 2 5  
710 
250  
2 5 5  
2 60 
205 
2 70  
275  
280 
z(r5 
290 
3g0 
315 
335 

e5  

1 eo 

0.10 

-.130 

0.20 

-.142 

0.30 

-.;37 
- . 1 5 0  
-.0?2 
- .073 
-.I27 
-e130 
-.130 
-.118 
-.11a 

-.Ob1 
-.OOZ 

- 0 3 7  
.oee 
- 1 2 7  
.154 
.185 
. 2 l b  
,251 
,297 
.314 

. 313  
-323 
.201 
,060 

- a 0 1 5  
- . l o o  
-.120 

-.14a 

- . l i e  

-.15? 

-.140 

0 . 6 0  

- e 1 4 2  

0 .70  

- . l C 4  

0.e: 

-.13@ 

0.95  

- .142  
- .154 

0 
2 5  
4 5  
bo 
7 C  
1 5  

8 5  
90 
9 5  
100 
105 
1 IC 
120 
133 
1 5 5  
1*0 

eo 

-.110 

-.ill 

-. 126 
-.112 
- . O B 0  

- .OS0 

.033  

-.079 

-.129 

- .115 
- .114 
- . 1 2 0  

e 0 1 5  

.lo2 

-.118 

- . 1 2 4  

- . lAd 

-.1C3 

- . 0 2 4  

.G73 

-.1b5 

-.137 

-.129 

-.114 

-.122 

-e010 

-.Ob4 

-.127 

-.125 

-.120 

-.O2? 

.Ob1 

-.12e 

- .154  
- . l b b  
- .124 -. 109 
- . lo9  
- . 123  
- .127  
-.I20 
- .122 

. 0 74 

.19v  
,219 

. l o 7  .194 a l b b  .1CP 
205 
225 
240 
250 
255 
Z 6 C  
205 
270 
275 

2Q5 
2 90 
300 
315 
3 3 5  

?eo 

.393 

e 4 1 1  

- 3 5 1  
.2e1 
.225 

,090 

-.059 

.339 

.39R 

, 3 3 3  
-245  
-1k6 

-.039 

- . 131  

- 2 b 0  

. 3 2 3  

.2V7 
- 1 5 1  

-.014 

- . i 3 n  

-.149 

.191 

. 1 R 1  

- 0 6 0  

- e 1 6 0  

- .1b3 

-.157 

.110 

,009 

- .121 

- e 1 5 3  

- . l b b  

- . I 7 0  

-.Ob? 
-.098 
- .124 
- . 1 * 2  
-.130 
- . 1 3 5  
- .135 
- .13*  
- .135  

.252 - 2 1 4  
-085  .020 

0 7 0  -. 105 
- a 1 5 5  

-.153 - . l b l  
- e 1 5 1  

-.11b -.152 
-.151 
-e152 

99 



ORiGiNAL Pc',s"\X 
OF POOR QUALlrV TABLE 2.- Continued 

(a) Continued 

ALPHA 9 2 4 . b l t  

C P  A 1  X I L O  
0.50 

-.159 

- e 1 6 1  

-.113 

-.lo4 
-.099 
-.lo1 

-035 

.IS0 

.ZCO 

.332 

e 3 9 6  

.352 
-130 

-.OS9 

-.196 

-.161 

TCFTA 
FFG 

0 
2 5  
2 5  
bO 
70 
7 5  
80 
( 5  
90 
95 

100 
105 
110 
12c 
135 
155 
160 
205 
225 
210 
250 
255 
260 
t b 5  
770 
275 
7 eo 
ZP5 
zoo 
300 
315 
335 

;n(cili 
OCG 

0 
25 
25 
60 
70 
75 
eo 
05 
90 
95 

100 
105 
110 
120 
135 
155 
1 eo 
205 
225 
220 
250 
255 
260 
265 
2 70 
27. 
2 eo 
285 
290 
300 
315 
335 

0.10 

-.151 

-.156 

-.120 

-.121 
-.159 
- a 1 3 1  

- e 0 7 5  

.ole 

.?be 

.533 

.5cc 

.252 

.359 

.2P3 

,114 

-.Ob4 

0.20 

-.151 

-. 100 

-. 141 

-.135 
-.134 
- .124 

-e026  

,077 

.Zb6 

-262 

,528 

.229 
-312 
-186 

-.033 

-.136 

0.30 

-.lo0 
-.I63 
-.150 
- . lo3 
-.129 
- a 1 3 1  
-.130 
-.122 
-.I24 
-.120 
-no73 
-.002 

.027 

.115 

.1?2 
e213 
.zse 
- 3 0 1  

328 
-205 
-263 

.290 
A 1 0  
.25e 
e 0 8 3  

-.040 
-.IO0 
-.133 
-.159 
- .151 
-.150 

0.20 

-.157 

-.123 

-.125 

- e l l 6  
-.112 
-.I22 

.022 

,136 

e 2 6 1  

.302 

- 4 5 6  

. L O 7  

.LOB 

.002 

-.122 

- . lbb 

0.60 

-.146 
-.'?1 
-.175 
-e173 
-.121 
-.11? 
-.lo5 
-.099 
-.894 
-a095 
-.041 

.OZF 

.0?8 
e132 
.172 
2 0 7  

-261 
.290 
.323 
,355 
-371 
.370 
.311 
-056 - -094 

-.15? 
-.1?2 
-.175 
-.170 
-.168 
-.169 

0.70 

-.163 

-.173 

-.150 

-e116 

-.lo1 

-.002 

.118 

-236 

-290 

.2?9 

.120 

-.150 

- . le1 

-e173  

0.85 

-a156 

- e 1 6 9  

-.174 

-.le8 

-.132 

- e 1 3 7  

.C13 

e262  

-236 

.07? 

-.OB7 

- . la2 

-.le1 

-.le6 

0.95 

-. 177 
-.159 

- . la5 
-.130 
- a 1 3 1  
-.128 
-e157 
-.L51 
-e159 
-.123 
- . l W  

.121 

.2?2 
-315 

-.010 
-.os0 
-.010 
-.125 
-.122 
- e l 6 2  
-.162 
-.162 
- . l b l  

- a 1 5 6  

ALPHA PHI - 67.5, aoor A L O N E  

CP A 1  YIL. 
0.50 0.60 0.70 

-.OlO -e007 -e010 
-.012 
-.012 

-.011 -.015 -.022 
-.017 

-.015 -.OZO -.037 
- e 0 2 3  

-.020 -e029 -.OS3 
-.Ol? -.032 
-a006 - e 0 2 3  -.Ob8 

-e013 
,005 -e006  - e 0 3 9  

-.001 
.011 -004 - e 0 1 2  

.007 

.011 
.Olb .012 

.01E 

.012 
.019 .012 .001 

-013 
.02? .or5 -.ole 

.018 
-023 -SO26 ,050 

.O22 e006 

.ooo -.025 -.072 
- e 0 3 7  

- e 0 3 0  - e 0 3 7  -.OS1 
- .033  

- e 3 2 4  -.O24 - e 0 2 9  
-.019 
-mol6 

T M f T A  
DEG 

0 
25 
45 
60 
70 
75 
80 
05  
90 
95 

100 
105 
110 
120 
135 
155 
1c0 
205 
225 
2 20 
2 50 
255 
2 60 
265 
270 
2 75 
2 80 

2 90 
3 t G  
315 
3 35 

2e5 

T M f T A  
O L 6  

C 
2 5  
4 5  
6 C  
70 
7 5  
80 
85 
90 
9 5  

100 
105 
110 

0 .85  

.001 

0.95 

.ooe 
-.0*2 

0.10 

.OGl 

0.20 

- . 000 

0.30 

-e005  
-.002 
-.002 
-.002 
-.004 
-.002 
- e 0 0 5  
.OOl 
.011 
.020 
e023 
e023  
-023 
- 0 2 3  
.022 
e 0 2 3  
-025 
e026 
-026 
e 0 3 1  
-026 

e 0 7 9  
.09? 
e093 
e059 
.o le  

-.OO? 
-.019 
-e023  
-e017 
-.010 

0.20 

- .008 

.001 

.OO? 

.01P 

.022 

.029 

-031 

~ 0 3 2  

.002 

-003  

.011 

.021 
,027 

,020 

.O28 

-.007 

- . O l Z  

-.012 
- e 0 0 3  

e007 

,015 

-e096 
-.OB1 
-.0?1 
-.Ob1 
- .055 
-.Ob1 
-.Ob7 
-.023 
-.OLS 

.020 1 2 0  
135 
155 -.OZ? 

, 0 3 3  
,015 

.027 -026 180 
20 5 
725 
220 
2 50 
755 
260 
265 
270 
275 
280 
285 
290 

.O7b 

.11r 

.12Q 

,117 

.081 

- 0 2 5  

.12n 

,020 

. O f 5  

106 
,101 
-085 

,020 

-.015 

.022 

.041 

0076  
. O f 1  
.o:e 

-.O25 

-.02C 

- .OS1  
- e 0 2 9  
-.Ok? 
-.021 
-.c40 
-.OZ2 
-.012 
-.012 
-.016 

300 
315 
3 3 5  .002 

100 



TABLE 2.- Gontinued 

(a) Continued 

PMI  = 67.5.  BODY ALONE 

C P  AT X l L -  
0.50 0.60 

-.032 -.OZC 
- a 0 3 0  
-e026 

-.019 - a 0 2 4  
- e 0 2 3  

-.020 -.027 
- S O 3 5  

- .030 -.039 
-.O22 -.025 
-.025 -.Ob1 

- a 0 2 5  
-.013 -.OZ0 

-.01b 
-002 -.do3 

.ooe 
-016 

,023 
.027 

-039 -032 
.022 

.Ob6 .os0 
-062 

.112 .077 

.089 .021 

.010 -.O29 
-.or0 

-.Ob9 -.086 
-.O92 

- .003  -e081 
-.028 
- e 0 3 0  

.021 

TMETA 
O E G  

0 
25  
25 
60 
70 
75 
80 
05 
90 
95 

100 
105 
110 
120 
1 3 5  
155 
1 eo 
205 
225 
220 
250 
255 
2 60 
265 
2 70 
275 
2 80 
205 
zoo 
300 
315 
335 

THETA 
OFG 

0 
2 5  
25 
60 
70 
75 
00  
85  
90 
95 

100 
105 
110 
120 
135 
155 
1 R O  
205 
225 
220 
250 
255 
260 
265 
270 
275 
? @ C  
205 
290 
300 
315 
335 

0.20 

- .om 

-.013 

-.016 

-.02B 
-.038 
-no31 

-.002 

.010 

.021 

.OCk 

,000 

.127 
- 1 2 1  
.Ob9 

-.os2 

-.OB3 

0.70 

- e 0 3 5  

- . O W  

-.O22 

-.or0 

-.Or7 

-.Ob1 

-.019 

.O22 

.020 

.008 

-.01? 

- . o w  

- . lo2 

-.Ob3 

0.85  

-.012 

- . C b 4  

- . 1 l P  

-. 102 

-.Or3 

- . o m  

-.081 

,035 

.002 

-.Ob9 

-.115 

- . lo? 

-.080 

-.025 

0.95 

-.002 
- a 0 5 9  

-.127 
- e 1 2 9  
-.110 
-.113 
- . l o 3  
-e076 
-.Ob0 
- .OS7 
-.06R 

- .030  
-026 
- 0 5 1  

-.092 
-.lo1 
-.OB9 
-.076 
-.Ob3 

-.Ob1 
- . O M  
.OlO 

-.os8 

- 0 2 5  

0.10 

- .033  

- a 0 1 9  

-.021 

- .ole  
-.012 
-.009 

.ccz 

.015 

. 042  

.151 

.202 

-215 
-205 
. l e 2  

.120 

.024 

0.20 

- .033 

-.008 

-.Old 

-.017 
-.015 
-.007 

.007 

.020 

.037 

-095 

e l 6 7  

e205 
.191 
.151 

,037 

-.OM 

0.30 

-.029 
- .020 
-.OlC 
-.010 
-.011 
-.012 
-.01? 
-.OZZ 
-a022 
-.013 
-.002 

-006 
.012 
.019 
a023 
.02* 
.O29 
.032 
,020 
,059 
,090 

-125 
-167 
.12v 
.091 
. O Z I  

-.019 
-.048 
-.Or3 
-.Ob5 
-.os5 

ALPHA 12.22s P H I  9 67.5r  

C P  AT XIL- 
c. 50 

-.or1 

BODY ALONE 

TMFTA 
0f6 

0 
25  
25 
60 
70 
75 
80 
85 
90 
95 

100 
105 
110 
120 
135 
155 
180 
205 
225 
220 
250 
255 
2 60 
265 
2 70 
275 
200 
285 
290 
500 
315 
335 

TLF TA 
DiC.  

0 
2 5  
65  
60 
7 0  
75 
no 
m5 
90 
95 

10P 
105 
110 
120 
1 3 5  
155 
180 
205 
?25 
220 
2 5 0  
255  
?LO 
2b5 
770 
275 
700 
? P 5  
ZPO 
30 t  
315 
335 

0.30 

-.OR5 
- .CSZ 
-.030 
-.021 
-.017 
-.022 
-e035  
- .030 
-.027 
-.os9 
-.055 
-e038 
-.022 
-.005 

.012 

.02c 

.Oh2 

.os0 
,082 
,121 
.172 

.LL1 

. Z f b  

.i42 
,155 
,060 

-.001 
-.Ob1 
-.on2 
-.lo7 
-.1x5 

0 . 2 0  

- .o r2  

0.60 

-.Ob2 
-.Ob6 
-.OS6 
-.ocs 
-.OCl 
-.os1 
-.OS3 
- .ow 
- e 0 5 2  
-.Ob2 
-.OBI 
-.OS6 
-.035 
- e 0 1 3  

.ooc 
,019 

-039 
-049 
-065 
,007 
-105 
-130 
-156 
. O W  

-.oo+ 
-.Ob3 
- . o m  
- . lo1 
- e 1 1 5  
- 0 1 2 3  
- . O W  

0.70 

-.or1 

0.85 

-.055 

0.95 

-.os1 
- . O W  

0.10 

- e 0 7 3  

0.20 

- . O W  

-.027 

- a 0 2 6  

-e025 
-.029 
-.Ob8 

- e 0 3 7  

-.002 

- . lo9 

- e 1 3 5  

-.120 

- . O W  

- . loo  
-e092  

- . 033  

-.037 

- .042 
-.042 
-.021 

- .033  

- . O i l  

-.01+ 

-no16 

- .e032 
-.025 
-.052 

- e 0 3 9  

-.010 

- a 0 3 3  

- a 0 2 9  

-.os2 
-.os1 
-.Ob5 

- . O I Z  

-e006 

- .132 
- e 1 3 2  
-.129 
-.132 
- . lo7 
-.O02 
-.on9 
-.090 
-.OPT 

- e 0 3 2  
.059 
.091 

.os2 .OS2 - 0 3 2  .027 ,031 .028 

.150 

,257 

.298 
,275 
,217 

,062 

- -050 

.090 

160 

,233 
.197 
.008 

- .028 

- . l o 2  

.072 

e 1 3 0  

-196 
e 1 5 4  
.022 

-.Ob0 

-.lo8 

e 0 5 0  

.OS5 

.036 

-e079 

-.110 

-.118 

e 0 3 8  

- e 0 3 2  

- . o w  
-.118 

-.loo 
-e091 

-.Ob7 
-.001 
- . O W  -. 105 
-.097 
- . o w  
-.075 
-.Ob3 
- . O H  

-.020 

101 



O R W P ' I  F A N  m 
OF POOR QUALITY TABLE 2.- Cbntinued 

Continued 

P H I  67.5. BOOV ALONE 

CP A T  X/L. T H E T A  
0.50 0.60 0.70 0.05 0.95 O F G  

THETA 
DEG 

0 
2 5  
45 
60 
70 
75 
00 

90 
95 
100 
105 
110 
120 
135  
155 
1 00 
205 
225 
240  
250 
255 
260 
265 
270 
27: 
200 
285 
i 90 
300 
315 
335 

ns 

0.10 0.20 

-. A 11 -. 116 
0 . 3 0  

-.114 
-.IO5 
-.lo2 
-.os5 
-.032 
-.035 
-e063 
-.074 
-.Ob0 
-.O?O 
- .004 
-.OB0 
-.Ob5 

-003 
a025  
.05b 
.00? 
.128 
.le9 
-263 

-366 
.395 
.343 
-223 
-099 
.020 

- .030 

-.113 
- .I30 

-.02e 

-.OB1 

0.40 

-.112 

-.lo5 

-.ace 

-.Ob4 
-e050 
- a 0 6 2  

-.0?7 

-.01b 

- 0 5 4  

-152 

,251 

. 347  
-291 
.143 

- . 0 3 3  

-.lo2 

-.114 

-e103 

-.049 

- .OS8 
-.054 
-.os0 

-.074 

-.015 

.04b 

.122 

-206 

-300 
-236 
.om 

-.Ob1 

-.110 

-.lo5 
-.lo3 
-.loo 
-.090 
- . lo? 
-.Ob9 
-.Ob0 
-.Ob3 
-.os7 
-.Ob0 

-.000 
-.OS2 
-.020 

.007 

.031 

-067 
.OB0 
-116 
a151 
.le0 
.217 
,259 
.170 
e 0 3 1  

-.OS0 
- .003 
- . O W  
-.110 
-a132 
-a141 

-.ocs 

-.11v 

- a 1 0 3  

-.119 

-.091 

-.001 

- -099 
- e 0 2 9  

- 0 5 2  

-096 

e l l 6  

-106 

-.OSb 

-.lo0 

-.124 

-.llP 

-.137 

-.134 

-e132 

-.122 

-.I23 

-e095  

.0?2 

-092 

.o24 

-.Ob? 

-.IO0 

-.lo3 

-.097 

-.127 
-.159 

-.135 
-.127 -. 121 
- .125 
-.114 
-.lo9 
-.120 
-.119 
-.132 

- . C Z f  
- 0 0 5  
.1*4 

-.OOb 
-.026 
- a 0 5 0  
- .Ob6 
- .084 
- .078 
-.Ob9 
-.Ob2 
-.OS7 

-.073 

0 
25  
45 
60 
70 
75 
eo 
05 
90 
95 
100 
1c5 
110 
120 
135 
155 
100 
205 
225  
240  
250 
255 
260 
265 
2 70 
275 
280 
285 
290 
300 
31 5 
335 

- a 0 4 3  -.020 

- a 0 5 3  -.023 

-.Ob8 -.O?? 
- e 0 7 6  -a079 
-.ow -.079 

-.om -.OW 

-.OS3 -.OM 

.Ob9 .Ob3 

.333  .244 

.GI2 .375 

- 4 5 1  .4lB 
-419 e302 
,373 303 

.242 . loo 

.os7 -.os2 

ALPHA 2 4 . 4 ? .  ALONE P H I  m 67.5t 6001 

CP A t  X l C .  
0.50 0.60 

- e l 4 5  - e 1 3 3  
-.151 
-.I29 

-.i10 -e124 
-.120 

-.130 -.I20 
- . lN 

-.Ob6 -.OB8 
-.Ob1 -.Ob8 
-.Ob2 -.Ob7 

- .OB5 

- a 0 5 2  
-.009 -.011 

-023  
.P53 

-.ow -.oe5 

-070 

THFTd 
DFb 

0 
2 5  
4 5  
60  
70 
75 
80 
05 
90 
9 5  
100 
1 0 5  
110 
120 
135 
155 
130 
205 
223 
240  
2 50 
255  
760 
265 
270 
275 
2 A O  
205 
290 
300 
315 
335 

1mc1a 
OFG 

0 
25 
45 
$0 
10 
75 
80 
85 
90 
05 

100 
105 

0.10 

-.137 

0.20 

-.125 

- . 3 0  

-.124 
-.123 
-.120 
-.127 
-.007 
-.Ob8 
-.005 

-.OB6 
-.075 
-.002 
-.loo 
- .003  
-.03b 

,007 
.041 
.080 
.129 
,103 
-260 
,353  

, 482  
e512 
. 4 3 9  
.289 
e 1 3 7  
-013 

- e 0 1 5  
-.075 
-.113 
- e 1 3 5  

-.on9 

0 . 4 C  

- . I33  

0.70 

-a145 

0.05 

-e135 

0.95 

-.138 
-.170 

-so39 

- e 0 5 3  

-.I15 
-.115 
-.118 

-.120 

-.090 

-.110 

- e 0 5 5  

- . lo9 -. 106 -. 104 
-.110 

-.Ob6 

-.125 

- .094 

-.071 

-.Ob0 

-.094 

-.ole 

-.Ob1 

-.12e 

-.12O 

. - a 1 3 6  

- . lo1 

-.loo 
-.ole 

-.149 

-.135 

- . 1 4 ?  

-.14? 

-.I40 

-.090 

-.15b 
- e l 4 6  
- .133  
- . 1 4 4  
-a143 
-.13b 
-.le3 
-.13(1 
-.142 110 

12t 
135 

-e013 
a 1 2 4  
.210 

155 
1b0 
205 
225 
2 4 0  
250 
2 5 5  
2 60 
265 
2 70 
275 

2 0 5  
Z 90 
3 00 
315 
335 

2 ec 

.093 .080 .005 .loa -094 

.4'.9 

,582 

.5P7  
5 4 2  

, 4 0 1  

,311 

.003 

. 3 3 4  

.497 

, 5 4 4  
.494 
391 

,138 

- .O32 

. 2 2 9  

- 3 6 0  

.479 

.400 
-206 

-.014 

-a090 

- 1 5 5  

e193 

193 

-.OZb 

- . l o 1  

-.124 

,161 

,096 

-.oo. 

- . 0 8 3  

-.IO1 

-.ow 

-072 
.04b 
,015 

- . O O b  
-.os0 
- . O b 0  
- . O 4 2  
- . 0 4 9  
-.054 

102 



T H E T A  
O E G  

0 
2 5  
6 5  
bC 
70 
7 5  
PO 
P5 
90 
95 

100 
105 
11c 
120 
135 
155 

205 
225 
250 
250 
255 
2 60 
265  
270 
275 

205 
290 
300 
315 
335 

?no 

?eo 

TMF T A  
O F G  

0 
2 5  
6 5  
60 
70 
75 
00 
8 5  
90 
9 5  

100 
105  
110 
1 t o  
135 
1 5 5  
180 
205 
225 
250 
250 
255 
2 60 
265 
270 
275 
7 00 
205 
290 
300 
315 
335  

0.10 

.OlV 

- 0 5 6  

-103 

135 
.161 
-136 

106 

,057 

.021 

.020 

-025 

.027 

.07P 
.O27 

e 0 2 3  

.01v 

c.10  

.026 

-030  

a 0 5 2  

,069 
.or2 
.Ob0 

- 0 5 3  

- 0 3 1  

,027 

-035 

, 0 5 1  

.Ob9 
,011 
-069 

e 0 5 5  

e033 

0.20 

-016  

.015 

.os9 

. lo9  

.126 

.111 

.Ob6 

,022 

.o le  

.022 

e 0 2 4  

.020 

.029 

.02v 

- 0 2 3  

-023 

0.20 

,022 

.o le  
,032 

.353 
,062 
.045 

,032 

,017 

,021 

.022 

- 0 3 6  

.Ob? 
-061 
-057 

,032 

,022 

TABLE 2.- Continued 

(a)  Continued 

0.30  

. O l Z  

.oov 
so05  
-003 
.016 
,029 
-050 
,005 
-103 
-006 
e 0 5 0  
, 0 3 3  
.01? 
.000 . 007 
.010 
-015 
.017 
.ole 
.019 
.020 

.01v 

.022 

.026 

.020 

.ole 
-010 
.017 
-016 
-016 
-015 

0.60  

-009 

-.ooo 

.000 

-056 
a078 
-050  

.016 

-004 

. 0 1 0  

- 0 1 3  

.012 

. e 0 1 3  
.016 
.012 

.010  

.012 

A L P H A  -.69, 

0.30 

e 0 1 6  
-015 
e 0 1 3  
.010 
,012 
.017 
.OZ5 
-060 
,069 
~ 0 4 1  
,029 
,020 
-015 
e 0 1 5  
,016 
.017 
.019 
,017 
-015 
.Ol6 
.017 

.O2V 
e013 
,040 
.041 
. O t 7  
,010 
e 0 1 1  
,013 
,015 
e 0 1 6  

0.60 

,011  

.000 

.007 

.O t6  
- 0 3 3  
.O26 

.010 

,010 

,013 

.010 

,011 

.027 
,035 
,025 

.000 

.000 

PHI = 00.01 0ODV ALONE 

C P  A T  X I L .  
0.50 

-005 

- .006 

-.001 

-030 
-050 
-033  

.001 

-.OOl 

-005 

e006 

.ooc 

.001 
-003 
.001 

-003 

.005 

0.60 

.007 
-.003 
-e005  
-.000 
-.010 
-.012 
-.oov 

.001 
-016 
e006  

-.OO? 
-.000 - . 001 
-.005 
-.001 
.OOl 

. 001  

.001 
-.GO1 
-.006 
-.OO? 
- .011 
-a013 
-.a15 
-.011 
-.OO? 
-.056 
-.006 
-.001 

.001 

.001 

0.70 

-.OOb 

-.013 

- . O X  

-.OS2 

- e 0 5 1  

- a 0 3 1  

-.01s 

.OCS 

-.016 

- . 0 3 6  

- .050 

- . o ~ R  

-.033 

-.015 

ORIGINAL P A X  
OF POOR QUAUW 

C P  A T  X I L -  
0.50 

e006 

.002 

-.001 

.OO? 

.01. 
,009 

,001 

e 0 0 3  

.007 

-005 

.006 

.Oi 

.Ol\ 

.Oll 

.OO2 

,003 

0.60 

.oov 
-.001 
-.002 
-.005 - . 000 
-.011 
-.012 
-.016 
-.011 
-.012 
-.012 
- . f  10 
-.OO? 
-a003 

.ooo 

.002 

- 0 0 3  
,003 
.001 

-.002 
-.OOb 
-.ooe 
-.007 
-.OOb 
-.007 
-e006 
-.oo’) 
- e 0 0 3  
-.ooo 

.ooz 
,002 

0 .70  

-.003 

-.013 

- .036  

- .OS6 

- e 0 5 5  

- .036 

- e 0 1 5  

-006 

-.011 

- e 0 3 1  

- a 0 5 4  

- e 0 5 1  

- e 0 3 1  

-.011 

0 . ~ 5  

.01c 

-.035 

-.0?1 

-.OS6 

- .054  

-.07C 

-.c35 

.011 

-.Ob0 

- . m e  
-.053 

- a 0 5 4  

-.072 

-.Ob6 

3.05 

.011 

-.os0 

-.oe1 

-.os1 

- e 0 5 1  

-.oao 

-.OS0 

.OlO 

-.01? 

-.on0 

- .OS1  

- e 0 5 2  

- .CRZ 

- .065 

0.95 

.014  
- 0 0 3  

- . 0 2 5  
-.OlV 

-.010 
- a 0 0 3  
-.025 
- .017 
-.020 
- .027 

- .o in  

.ooo 

.019 
- e 0 3 7  

- . 0 3 3  
- a 0 5 9  
-.os7 
-e038 
-.021 
- .062 
-.Ob2 
-.Ob3 
-.Ob2 

- .031 

0.95 

.010 
- .020 

- a 0 4 1  
- .040 
- . 0 3 3  
- e 0 2 3  
-.000 
-.022 
-.039 
-.037 
- . 055  

- .022 
e 0 1 3  

-.017 

- .056 
- S O 6 2  
-.039 
- e 0 2 3  
-.005 
-.021 
- .03? 
- . W O  
- .053 

-.020 

T M E T A  
D E G  

0 
2 5  
45 
60 
70 
75 
00 
05  
90 
95 

1c0 
105 
110 
120 
135 
155 
1 PO 
205 
225 
260 
250 
255 
2 60 
265 
270 
275 
2 00 
205 
280 
300 
315 
335 

: H E f A  
DFG 

0 
2 5  
55 
60 
70 
?5 
PO 
05  
90 
95 

1 GO 
105 
110 
120 
135  
1 5 5  
1 RO 
205 
225 
250 
2 50 
255 
2 60 
265 
2 70 
275 
2 00 
205 
290 
300 
315  
335  

103 



THE T I  
O C G  

0 
2 5  
4 5  
60 
70 
75 
00 
85 
90 
95 

100  
105 
110  
120 
135 
155 
1 00 
205 
225 
240 
250 
255  
260 
265 
270 
275 
280 
205 
2 90 
300 
315 
335 

TMETA 
FCC 

0 
2 5  
45 
60 
70 
75 
80 
85 
90 
9 5  

100  
105 
110 
120 
1 3 5  
1 5 5  
180 
205 
2 2 5  
240 
2 50 
2 5 5  
2 60 
265  
270 
275 
200 
2 p s  
2 90 
300 
315 
33s  

104 

0.10 

.01b 

.O l5  

.Ol? 

.021  

.OZZ 

. 0 2 1  

.018 

e016 

.01: 

.os4 

. l o 5  

-132  
,137  
.132  

. lo4  

.os1 

0.20 

.011 

,015 

,017 

.021 

.02Q 

.022 

.01R 

,015 

.011 

.015 

.os7 

104 
,116 
. lo4  

.os0 

.012 

0.10 0.20 

- e 0 0 3  -e010 

-.005 .002 

-.096 .004 

-. 007 ,004 
-.OO? -004 
-.007 003 

-.006 ,002 

- .005 . O t 2  

- .005 -.008 

. o w  e 0 3 3  

. 1?5  .11? 

.220 .197 

. Z Z R  -215 
,221  . t o 1  

,178 ,111 

,089 ,025 

TABLE 2.- Continued 

(a) Continued 

ALPHA 9 4 .32 ,  

0.30 

,005 
.OO? 
.008 
,007 

.OlO 

.010 
-014 
.015 
e 0 1 5  
e 0 1 3  
.012 
.011 
.012 
.012 
.010 
,009 
e 0 0 6  
.004 
e 0 0 6  
.Cl8  

.OS? 

.ovo 
- 1 0 3  
.085 
.os1 
-026 
.011 - . 000 

-.ooo 
.002 

.ooe 

0 . 4 0  

.004 

.no4 

.002 

,004 
e 0 0 5  
e 0 0 3  

e 0 0 3  

-006 

.OO? 

.001 

.014 

e 0 6 3  
.002 
.OS8 

.ooe 

- .003 

ALPHA * 9 .321  

0 .30  

-.013 
-.OO? 
-.003 

,000 
.002 
-003 
,002 
,003  
.002 
-003 
.004 
.004 
,004 
.OO2 

-.OO2 
-.oov 
-.013 
-.OlV 
-.O2l 
- e 0 0 6  

.028 

. o w  

.1so 
,174 
, 140  
a 0 9 5  
. O S 2  
. O Z l  

-.010 
-.022 
-.019 

0.10 

-.015 

- e 0 0 5  

- B O O )  

- e 0 0 3  
- e 0 0 3  
- .004 

-.004 

-a006 

-.017 

- .020 

-019 

. I22  
e 1 5 3  
,116 

.O2 l  

-.022 

PHI 0 80.0, BOOY ALONE 

CP AT XIl- 
0.50 0.60 0.70 

-.ooo 

-.001 

- e 0 0 5  

-.OO? 
-.OO? 
-e006 

-.003 

-.ooo 

.001 

-.002 

,002 

,035 
,054 
-032 

-.002 

-.006 

a 0 0 3  
-e006 
-e006 
-.007 
-.010 
-e013  
- e 0 1 5  
-.019 
-.019 
-.ole 
-.OlS 
-.012 
-.oov 
-.OO? 
-.005 
-.002 

-a004 
- . U O 6  
-.000 
-.009 
-.oov 
-.005 

.oov 

.OlV 

.005 
-.OO? 
-.012 
-.012 
-.009 
-e006 
-.005 

-.OlO 

- .o le  
- e 0 3 7  

-.OS1 

-.os0 

- e 0 3 8  

-.020 

.ooo 

-a016  

-.032 

-.os0 

-.os1 

- a 0 3 5  

- .017 

ORIGINAL PAGE 191 
OF POOR QUALITY 

PHI 90.0, B O D Y  ALONE 

CP AT X I L -  
0.50 

-.017 

-.013 

-.O12 

-.010 
- .010 
-.010 

- .011 

-.013 

-e017 

-.020 

e006  

.OB0 

.ll? 

.O?O 

,002 

- e 0 2 3  

0.60 

-.009 
-.01U 
-.019 
-.02O 
-.OZl 
- .OtZ 
-.021 
-.021 
-.019 
-.020 
- .OZZ 
-.022 
-.021 
-.020 
- .o le  
-.015 

- .ole 
-.O23 
-.O24 
- .020 
-.012 

.007 

. O W  

.072 
,040 
.OOb 

-e013 
-.022 
-.0?4 
-.O22 
-.019 

0.70  

- . O t l  

- e 0 3 2  

-.oCe 

-.OkU 

- . 046  

-.OS8 

- . o w  

-.911 

- e 0 2 9  

-.038 

-e036  

-.03R 

- .041 

-.02v 

0.85 

.011 

-.Of3 

-.075 

-.OS? 

-.os7 

-.074 

-.Of3 

.010 

- e 0 3 1  

-.Ob6 

- .OS3 

-.os2 

-.Ob3 

-.ate 

0.85 

,000 

-e093  

- .ow 
-.075 

-.075 

- ,tQC 
-a093 

-.001 

-.021 

-.050 

-.os7 

- .OS6  

-.040 

-.OlV 

0.95 

.017 
- .038  

-.Ob0 
-e070  
-.Ob3 
-.O*B 
-.029 
-.042 
-.Ob0 
-.Ob2 
-.Ob? 

- .040 
.017  
.007 

-.02v 
-.019 
-.015 
-.010 
-.001 
-.005 
-.011 
-.016 
-.023 

,005 

0.95 

.OOb 
- . O S 6  

-a096 

-.094 
-.0?9 
- e 0 5 9  
-.O?O 
-.097 
-.000 
- . o w  

- . o w  

- a 0 5 8  
.000 
.027 

- . o l e  
-.010 
-e005  
-.001 

,002 
.001 

-.001 
- e 0 0 5  
-.000 

,020 

T W F I A  
OEG 

0 
25  
45 
60 
70 
75 
80 
05 
PO 
95 

100 
105 
110 
120 
135 
155 
180 
205 
225 
2 4 0  
2 50 
255 
2 60 
265 
2 70 
275 
2 00 
205 
2 90 
300 
315 
335 

l M C l A  
OEG 

t 
25 
45 
60 
70 
75 
80 
85 
90 
95 

100 
105 
110 
120 
135  
1 5 5  
100 
205 
225 
240 
2 50 
255 
260 
265 
270 
275 
200 
2 05 
290 
3 00 
31) 
335 



I U C T A  
OEC 

0 
2 5  
45 
60  
70 
73 
00 

90 
95 

100 
103 
110 
120 
1 3 5  
1 5 5  
1 8 0  
205  
225  
240  
250  
2 5 5  
260 
265 
270 
275 

2 0 5  
290 
300 
313 
3 3 5  

n5 

z no 

l M F l A  
O F  G 

0 
2 5  
45 
6 0  
70  
7 5  
EO 

90 
9 5  

100 
105 
110 
120 
135  
1 5 5  
1 00 
205 
22 5 
250 
250  
255 
260 
265 
270 
275  
200 
2 8 5  
2 80 
300 
315 
335 

n 5  

0.10 

- a 0 2 5  

- a 0 2 5  

-e023  

-.022 
-.022 
-.O22 

-.023 

-.026 

-.030 

-142  

-260 

. 3 3 3  

.354 

.333 

.271 

141 

0.10 

-so41 

-.Ob4 

- .047 

-.037 
- . 035  
- a 0 3 9  

- .050 

-.Ob6 

- . 055  

204 

,315 

,463  
.477 

463 

, 3 0 0  

203 

0.2c 

-.Ok9 

-.0?1 

-.GO0 

-.002 
- . O O l  - .002 

- s o 0 9  

-.022 

-.O46 

so59 

e 1 7 9  

.280 
v 315 
e294 

.l?l 

048 

0.20 

-.Ob5 

-.Ob4 

- .033 

-.OlO 
-e006 
- .000 

-.020 

-.Ob3 

-.059 

,102 

-260 

, 4 0 3  
- 4 3 0  
,414 

$ 2 5 4  

,090 

(a) Continued 

ALVWA 1 4 . 3 2 ,  

0.30  

- .040 
- . 0 4 3  
-.032 
-.021 
-.013 
-.009 

- .004 
-.ooe 

-e004 
- e 0 0 5  
-.007 
-.010 
-e013 
-.021 
-.031 
- .044 
-.046 
-e043  
-.022 

.01? 

.071 

- 1 7 3  
e246 
.201 
-255 
-170 
. lo8  
,062 
.010 

-.O24 
-e043  

0 . 4 0  

-e047  

- .024  

- e 0 1 5  

-.010 
-e009 
-.010 

- .014 

-e024  

-.030 

-.011 

.Ob7 

. 195  
, 2 3 9  
.180 

,037 

-.015 

ALPHA . 1 9 . 3 1 ~  

0 . 3 0  

-.Ob5 
- . 0 0 3  
-.095 
-.Ob2 
- e 0 3 7  
-.029 

- e 0 2 3  
-e014  
-.O22 
- . 024  

- .035 

-.0Qb 
- . O R 6  
-.Ob2 
-.Ob4 
-.010 

, 049  
.122 

a 2 6 0  
,350  
-406 
,330  
,250 
e l 7 6  
,113 
$039 

-.012 
-a044  

-.ozn 

-.02n 

- e 0 5 9  

0 . 4 0  

-.Gb3 

-.Ob2 

- . 034  

-.031 
-e023  
- .020 

-e031  

- e 0 5 9  

-.Ob6 

,015 

,122 

- 2 9 3  
* 3 3 3  
,207  

.110 

.012 

vnx 9 90.0, BOOV ALONE 

C V  A T  N I L .  
0.50 0 .60  

-e049 

- a 0 3 2  

- a 0 2 3  

-.013 
- .014 
-.016 

-.024 

-e032 

-.051 

-.024 

-034  

.148 

.201 
- 1 4 0  

- 0 3 2  

-.OZb 

-e039  
- .045  
- . O i 3  
-e042 
-.OkO 
- a 0 3 7  
- .030 
- a 0 2 6  
- e 0 2 4  
-.OZb 
- .030 
-.037 - - 0 4 0  
-.042 
-a042  
-.040 

- .047  
- .045 
- e 0 3 1  
-.009 

.012 
- 0 4 5  
.lo2 
e146 
.09? 
-045  
.010 

-.010 
-.032 
-e046 
- a 0 5 1  

0.70 

- .047 

-.OS4 

-.Ob2 

- e 0 5 6  

- e 0 5 3  

- e 0 6 3  

- e 0 5 5  

-so36 

-.Ob0 

- e 0 7 3  

.002 

.001 

-no27 

- .Ob2 

P H I  * 90.0, BODY ALONE 

CP AT X I L .  
3.50 

-.Ob? 

-.Ob0 

- . 040  

- .03+ 
- a 0 3 0  
-so33 

-e039 

-.Ob? 

- .070 

- B O O 6  

,016 

- 2 3 1  
-303  
,234 

e074 

-e006 

0.70 

-.Ob7 

- a 0 9 9  

-a074  

-.073 

-.07: 

-.072 

-a090 

-.050 

-e024  

.009 

.057 

,056 

, 004  

-.027 

0 .85  

-.C24 

- . l l?  

- . lo9 

-.091 

-.092 

- . l o0  

-.110 

-e024 

-.020 

- e 0 3 2  

- .041 

-e042 

-e034 

- .021 

0 . 0 5  

-.047 

- e 1 5 0  

- .142 

- . l o b  

- e 1 0 5  

-.150 

- a 1 5 0  

- .047 

~ 0 0 6  

006 

,000 

-.001 

,003 

,002 

0.95  

-.015 
-.OB4 

- .114  
-.117 
- . l o b  
-.097 
-.000 - .094 
-.112 

-.:I5 
- . ion 

- .005 
-.010 

- 0 3 1  

,008 
.007 
.007 
.000 
.009 
.OlO 
.010 
-009 
.012 

- 0 3 0  

THE14 
OEG 

0 
2 5  
45 
60 
70 
75 
00 
85 
30 
95 

100 
105 
110 
120 
133 
155 
1 00 
205  
225 
240  
250 
2 5 5  
2 60 
265 
2 10 
275 
200 
2 0 5  
290 
300 
315 
3 3 5  

TWFTA 
OEG 

0 
2 3  
43 
60 
10 
75  
00 
05 
90 
95 

100 
105 
110 
120 
135 
155  
1 00 
205 
2 2 3  
240  
250 
255  
2 bo 
263 
2 70 
273 
2 0 0  

290 
300 
315 
335 

ze5  

105 



ORIGINAL PAGE IFI 
OF POOR QUALITY TABLE 2.- Continued 

(a) Concluded 

LLPHA = 24.30. P H I  8 90.0, BODY ALONE 

C P  A T  X I L -  THETA 
0.10 0.20 0.30 0.40  0.50 O.bO 0.70 0.85 0.95 O F G  

TUETA 
OF G 

0 
25 
4 5  
60 
70 
75 
60 
05 
90 
9 5  

100 
1 0 5  
110 
120 
135 
155 
1 00 
205 
225 
240 
2 5 0  
255 
2bO 
265 
270 
275  
200 
205 
290 
300 
315 
335 

- a 0 4 9  -.Ob4 -.Ob1 
-.OEQ 
-.111 
-e093  
-e071 
-.Ob5 
-.O?O 
-.0?3 
-.os0 
-.Ob0 
-.Ob5 
-.Ob2 
-.Ob0 
-.005 
-.115 
-.095 
-.Ob3 
-e037 

.007 

.000 
e167 

.339  
,465 
,527  
,469 
.343 
.2c1  
e 1 6 3  
-073 
.011 

-e031 

-e056  -.Ob1 -.OS3 
-no83 
-.lo1 
-.120 
-.OQO 
- e 0 7 7  
-.O?l 
-.O?O 
-.0?1 
-.Ob9 
-.Ob9 
-.0?1 
-.001 
- e l l 9  
-.lo2 
-e079 

-.010 
-.024 

.010 
- 0 5 7  
,097 
- 1 6 2  
.2b0 
, 354  
,213 
- 1 6 3  
. O W  
.OS? 
.014 

-.020 
- .045 

-.OS0 -.oco -.020 
-.115 

0 
25 
45 
60 
TO 
75 
eo 
05 
90 
95 

100 
105 
110 
120 
135 
155 
1 00 
205  
225  
2 40 
2 5 0  
255  
2 bO 
265 
270 
275 
2 80 
205  
2 90 
300 
315 
335 

-.LO5 

-.Ob0 

-.Ob0 
-a054 
-.Ob1 

-.Ob2 

-.092 

-.114 

-.Ob6 

-.Ob7 
-.05Q 
-.Ob1 

-.Ob2 

- . lo0 

-.121 

- e 0 9 6  

- n o 9 6  

- e 0 9 4  

- . O W  

-.122 

- . lo0 

- e 0 9 4  

- .oze 
-.01? 
-.023 

-.092 

- . l o4  

-.Ob1 -.Ob4 -.Ob6 -.OS3 -.039 

-260  

- 4 0 5  

e 5 9 7  
-616 
601 

e500 

.270 

-147 

.345  

e 5 3 0  
,574 
.543 

, 344  

,137 

.020 

,124 

. 3 2 l  
e 4 1 4  
a326 

-125 

-023 

-.002 

.047 

e 1 2 3  

-125 

.Ob4 

-.002 

.040 

- 0 5 5  

- 0 5 5  

,054 

.os1 

-039 

.110 

.117 
-116 
. 115  
e115  
,119 
,119 
,110 
e l l 6  

,058 

106 



T W E T I  
Olt 

0 
25  
4 5  
bC 
70 
75 
eo  
05 
90 
95 

100 
105 
110 
1 2 0  
135 
1 5 5  
100 
205 
225 
7 4 0  
250 
255  
260 
265 
270 
275 

205 
ZPC 
300 
315 
335 

2e0 

T H E T A  
DE G 

0 
2 5  
4 5  
60 
70 
1 5  
eo 
e 5  
90 
95 

100 
105 
110 
120 
135  
155 
1 eo 
205 
22 5 
240  
250 
25: 
2 60 
265 
270 
t 7 5  
200 
205 
290 
300 
315 
335 

TABLE 2.- Continued 

(b) Body-tail configuration 

A L P H A  -5.001 P H I  0.01 B O O l l l A I L l N O  O F F L E C T I O h S  

CP A T  a t L *  
0.10 0.20 0.30 0.40  0.50 0 .  bO 0.70 

.029 

.020 

-.012 

-.OB3 

- e 1 0 7  

- a 0 5 8  

- .035 

-.010 

- e 0 3 2  

-.ObC 

-.ow 
-.ope 

-.011 

.o le  

0.05 

-045 

- .034  

-.110 

-.OVP 

- . l o ?  

-.Ob9 

- . C 4 2  

.001 

-.041 

-.c72 

- . l o4  

- e 1 0 5  

-.115 

-.032 

I L P H A  9 -01, PHI 9 0.01 B O O V I T A ' L I N O  O E F L E C T I O N S  

C P  A T  X I L =  
0.10 0.20 0 . 3 0  0 . 4 0  0.50 0.60 0 .70  0.05 

-no05  .Oil 

.ooe ,011 

-9013 -e049  

- e 0 3 2  - a 0 7 6  

- .056 -e050  

- . O S 6  -.OS2 

-.031 - .000 

- 014  -. 047 

0.95 

.oe3 

.O?C 

- . lo?  
-.092 
- .Ob4 
- .080 
- .oe2 
- .014 
-.091 
- .00b 
- .008 

.Olb 
e 0 3 9  
.01c 

- .ova 
- e 0 9 3  
- .085 
- .07b 
-.Ob3 
-.Ob8 
-.Ob8 
- a 0 0 3  
-.lo1 

,012 

0.95 

, 0 4 1  
.029 

-.J73 
- . O S 6  
- .Ob3 
- . 024  
-moo5 
- .034  
- .051 
-.Ob2 
-.091 

.026 
, 0 4 4  
.@26 

-.006 
-.Ob3 
- . O S 1  
- e 0 3 3  
-e015 
-.029 
- .OQ? 
- .os4  - Ob5 

- 0 3 1  

THETA 
O F G  

0 
2 5  
45 
60 
70 
75 
eo 
Q 5  
. o  
95 

100 
105 
110 
120 
135  
155 
1 eo 
205  
225 
2 4 0  
2 50 
255 
260 
265 
2 TO 
275 
2 eo 
28)  
290 
300 
315  
: 35 

TM(tT4 
OF t 

0 
25 
45 
60 
70 
75 
eo 

90 
95 

100 
105 
110 
1 2 0  
135 
155 
1 80 
20: 
225 
220 
230 
255 
2 60 
2b5 
210 
2?5 
2 eo 
2P5 
2 90 
300 
315 
335 

A S  

107 



TABLE 2. - Qntinuaa 

(b) Continued 
ORGINAL PPIGE ra 
OF POOR QLJALln 

ALPHA 5.02~ V H t  8 0.01 803VITAfLIHO OEFLECTXONS 

CP A T  M I L -  THETA 
0.10 0.20 0.30 0.4C 0.50 0.60 0. :o 0.85  0.95 OCG 

THETA 
Of G 

0 
25 
45 
60 
70 
75 
80 
85 
90 
95 
100 
105 
110 
120 
135 
A55 
180 
205 
225 
240 
250 
255 
260 
265 
270 
275 

285 
290 
300 
315 
335 

200 

-.024 -.OOl ,033  
.nib 

0 
z a  
65 
60 
70 
75 
80 
P5 
90 
93 
100 
105 
110 
120 
135 
155 

205 
225 
260 
2 50 
255 
260 
265 
2 70 
275 
2 80 
285 
2 00 
300 
315 
335 

;eo 

- .0?5 

-.O',? 

-.lo8 

-.082 

-e016 

.015 

- .080 
-.092 
-.OB2 
-.PO5 
-.082 
-e072 
-e072 
-.08? 
-.120 

e072 
.Ob9 
-071 

,036 .04b 

,014 

-.OlC 

- .OB6 

- . o w  
-e054 

-.032 

e016 

ALPHA 9 . 9 9 ~  P t ' i  0.01 BOOVIlAIL/NO OEFlECTIONS 

CP A 7  X I L =  
0.10 0.20 0.30 0. 'b 0 , S O  0.60 0.70 0.85 

- a 0 4 1  -e015 

THETA 
OEG 

0 
25 
45 
60 
70 
75 

85 
80 
95 
100 
105 
110 
120 
135 
155 
180 
205 
225 
260 
2 SO 
255 
260 
Zb5 
270 
279 

285 
p00 
500 
315 
335 

eo 

210 

THE T A  
OF G 

0 
25 
4 5  
60 
70 
?5 
80 
85 
90 
95 
100 
1'9 
110 
12L 

0.95 

.C29 
,022 

135 
155 

205 
225 

1 eo 
-140 
-159 
e 1 3 9  

,091 104 

240 
150 
255 
2 60 
265 
270 
P75 
280 
285 
e90 
300 
s15 
335 ,022 

108 



1 W E l A  
Of6 

0 
25 
4 5  
bO 
70 
75 
?O 
85 
4 0  
95 

100 
105 
130 
120 
135 
155 
L 00 
205 
225 
2.0 
250 
255 
260 
2b5 
270 
275 
2 80 
2@5 
290 
300 
315 
335 

THETA 
O f  6 

0 
25 
CS 
60 
70 
75 
80 
85 
90 
95 

100 
109 
1 1 0  
120 
135 
155 
180 
2 0 5  
225 
2CO 
250 
2 5 5  
?LO 
265 
270  
275 
2QO 
283 
290 
300 
315 
33s 

TABZiE 2.- Continued 

fb) Continued 

ALPHA = 15.01, P H I  = 0.0,  80O*/TA1L/*o OEF~EClfONS 

C P  A I  X I L -  
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.85 

-.076 -.051 

- 1 6 6  .18‘ 

A L W A  20.91, PHI 9 0.01 8 O O I l T A I L t N O  OEFLECTIONS 

C P  A I  Ill- 
0.10 0.20 0.30 0.40 0.50 0160 0 . 7 d  

- .112 

26k 

- 2 1 5  

,129  

- .07b 

- . lbZ 

179 

- . I f 9  

0.85 

-.082 

-. 162 
-e157 

-e150 

-.152 

-.ObC 

.120 

,288 

e 1 1 6  

-.Ob5 

-.150 

-.150 

- e 1 5 8  

-.lo0 

0.95 

-.OZb 
-.024 

.229 
- 2 4 5  
.729 

- .1b3 
-.153 
-.l42 
- .141  
-.12e 
-.131 
- .126 
- .133 
-.I41 

- .019  

0.P5 

-.Ob2 
-.Oh0 

- a 1 3 9  
-.138 
-.132 
-.14P 
-.155 
-.154 
- . l b l  
-.155 
-.I74 

.3kl 
-369 
.3k1 

- . 1 7 4  -. 1 6 6  
- . 1 5 4  
-.IS3 
- . l C ?  
-.169 
- e 1 4 3  
-.A60 
-.13R 

- . o m  

I H F T A  
OEG 

0 
25 
45 
bo 
70 
?5 
e 0  
05 
90 
95 

100 
105 
i i o  
120 
1 3 5  
155 
i b ?  
205 
225 
240 
250 
255 
260 
265 
z i o  
2?5 

285 
ZCJ 
300 
315 
335 

zoo 

TP€T& 
DE6 

0 
25 
45 
bo 
70 
75 

85 
90 
95 

100 
109 
110 
120 
135 
155 
1 eo 
20‘ 
22 
2 50 
2 so 
255 
2 60 
‘bs 
270 
275 
280 
289 
290 
300 
315 
335 

eo 

109 



TWFTA 
O t  r- 

0 
25  
S 5  
bo 
70 
75  
FO 

90 
05 

loo  
105 
110 
120 
135 
155 
1 so 
20 5 
225 
P60 
250 
255 
260 
265 
270 
275 
280 

290 
300 
315 
335 

as 

205 

THETA 
OC c 

0 
2 5  
65 
60 
70 
1 5  
80 
85 
90 
95 

100 
103 
110 
120 
135 
155 

205 
225 
260 
250 
255 
260 
285 
270 
?75 
280 
289 
2 00 
300 
315 
335 

i eo 

110 

TAEIS 2.- Continued 

(b) Continued 

- . la1 

-.1?8 

-.175 

-.055 

.Zt3 

-321 

.37? 

-320 

.210 

-.066 

-.l?l 

-.1?0 

- . l ? O  

ALPHA 6.96. PHI 22.5. ~ O O Y ~ T A I L ~ N O  O C F L ~ C T I O W S  

CP A 1  X/L- 
0.10 0.20 0.30 0.20 0. PO 0.60 0.70 

-a023  

-.030 

-.os0 

-.om 

-.om 
-.025 

.ooe 

- 0 3 2  

.Olb 

-.01Z 

-e072 

-.095 - .Ob9 

- e 0 3 3  

0.85 

-.GO2 

-.We 

-.Ob7 

-. 102 

-.OB3 

-.09? 

- e 0 6 5  

-063 

-.028 

-.lo8 

- . lo1 

-.IO9 

-.os* 
- e 0 3 3  

T M T A  
0e6 

0 
25 
65 
bo 
70 
75 
BO 
15 
Qo 
PI 

100 
105 
110 
120 
135 
155 
180 
205 
225 
21q 
250 
255 
260 
265 
210 
275 
280 
285 
zw 
300 
315 
335 

TMETA 
0.95 DE6 

-031 0 
.ozo 25 

65 

-a096 70 
-.096 1 5  
- . O W  80 
--087 85 
-.OB2 90 
-.073 05 
-.a79 100 
- . O W  105 
- . l !?  110 

120 
135 

-068 155 
.oe i  180 
.Ob6 205 

225 
2 SO 

-.111 250 
-.080 255 
-.os1 2 6 0  
-.os5 2b5 
-.Ob0 270 
-.on0 275 
-.OB0 280 
-.Ob4 285 
- .ow zw) 

300 
315 

.012 333 

eo 



M T A  
OF 6 

0 
25 
65 
bo 
10 
7 5  
CO 
I 5  
oa 
95 

100 
105 
110 
120 
135 
155 
1 eo 
20 5 
225 
240 
250 
255 
260 
2b5 
2 70 
275 
2 M  
Z@ 5 
2oa 
302 
315 
335 

rM€Tb 
nc6 

0 
25 
2? 
bO 
70 
7 5  
PO 
85 
9C 
95 

100 
105 
110 
120 
135 
1 5 5  
180 
205 
225 
220 
250 
255 
2bO 
265 
270 
275 
280 
285 
290 
300 
315 
335  

(b) Continued 

ALPMA I 9.W. PW1 - 22.5. B 0 0 1 1 T A I L I N O  BfFLFCT:O*S 

CP A1 ##Lo 
0.10 0.20 0.30 0.20 0.50 0.bO 0.10 0.05 

-.030 -.013 

.OB1 . O W  

.oe6 .Ol+ 

. o x  -.ow 

-.Gb+ -.120 

-.135 -.132 

-.135 -.1+7 

-.122 -e129 

ALPHA I 12.96. O W 1  22.5, 8OO*IlAILINO D€fLECTIWIS  

C D  bT 111. 
0.10 0.20 0.30 0.20 0.50 0.60 0.70 0.85 

-.077 -no42 

.122 . l b 3  

0.05 

-036 
.011 

-.1+0 
-.131 
-.11+ 
- . l l I  
-.lo+ 
-.lob 
-.1Zb -. 12b 
-.153 

.12. 
-135 
.130 

-.1+7 
-.135 
-.A25 
-.123 
-.IO8 
- . lot  
- .Or0 
-.083 
-.OBI 

-054 

0.95 

-.O2O 
-.ooo 

. to1 
e 2 0 5  
.205 

-.lo2 

l M € T A  
0f6 

0 
25 
45 
bo 
70 
15 
00 
15 
90 
95 

1GG 
105 
110 
1EC 
135 
155 
180 
205 
225 
2- 
2% 
255 
260 
265 

27'. 
28-d 
285 
290 
300 
315 
335 

zm 

THETA 
0e6 

0 
25 
25 
60 
70 
75 
80 
85 
90 
95 

100 
105 
110 
120 
135 
155 
180 
205 
225 
260 
2 50 
255 
ZbO 
265 
270 
2 75 
280 
285 
290 
100 
315 
335 

111 



TMETA 
OF6 

0 
25 
65 
bo 
It) 
15 
80 
85 
w 
05 

100 
105 
110 
120 
135 
155 
1 Be 
205 
225 
fa0 
250 
25s 
Z bo 
Zb5 
Z?O 
275 
2EC 
285 
290 
300 
315 
335 

TPC T A  
FC6 

0 
25 
25 
bo 
10 
1 5  
80 
E5 

95 
100 
105 
110 
120 
135 
155 
160 
205 
?25 
2 4 0  
250 
255 
2 bO 
2bS 
270 
275 
260 
2P5 
z 90 
300 
315 
335  

90 

TABLE 2.- Oontinaed 

(b) Continued 

ALPWA 10.W. W I  22.5. 8OOVlTAILI*o 

CP AI S I C -  
0.10 0.20 0.30 0.20 0. M 0. bo 0.70 

-.15b 

-.125 

- .145 

-.139 

- . u s  

-0% 

.159 

.235  

.'?o 

.175 

-.oos 

-.170 

-. 172 

-.1?6 

ALPHA * 2C.W. PWI 22.5. BOOIlTAIL1NO DEFLLCl IOhS 

CP A T  X I L -  
0.10 o.za 0.30 0.60 0.50 0.60 0.10 

-.117 

-.I25 

-.1*5 

-.160 

-.117 

.10* 

.238 

,339 

o.er 

- .13t  

-.le2 

-a139 

-.Me 

-.122 

- . l o b  

.ose 

.259 

. I65  

-.028 

-.1sz 

-.128 

-.169 

-.175 

0.85 

-. 1bB 

-.151 

-.145 

-.12b 

-.126 

-.OB6 

.115 

. 3 b l  

.233 

-025 

-.162 

-e169 

-.175 

- . I 1 6  

u.95 

- . l b 3  
-.009 

-.l+b 
- . 1 3 7  
-.118 
-.125 
-.lG 
-.121 

-.152 
-.175 

-.ise 

.310 

. 3 1 3  
- 3 1 9  

-.155 
-.161 
- . 1 3 2  
-.lZ8 
-.125 
-.120 
-.lo3 
-.097 
-.lo1 

-.151 

0.95 

- . le? 
-.1?2 

- . 1 1 6  
-.lo1 
- . O W  
-e131 
- e 1 5 3  
-.156 
- . l b *  
- . l S b  -. 181 

.436  

.232 

.CZZ 

-.I61 
-.137 
-.122 
-.121 
-.117 
- e l 1 6  
-.ill 
- . l o 8  
-.110 

- . lbZ 

r l 4 E l A  
OEC 

0 
25 
65 
60 
m 
rs 
eo 
85 
80 
95 

LOO 

A10 
120 
135 
155 
1W 
205 
225 
240 
250 
255 
zbo 
2 bS 
270 
275 
2*0 

28c 
3QQ 
315 
335 

ias 

zes 

lnErA 
DES 

a 
25 
65 
bo 
10 
1 5  
80 
e5 
90 
95 

100 
105 
110 
120 
135 
155 
1 eo 
205 
225 
260 
250 
255 
260 
2b5 
2 70 
275 
2 60 
285 
290 
300 
315 
335 

112 



1 W C  '11 
OEC 

0 
25 
45 
bC 
7B 
75 
ec 
I 9  
4. 
E 

1% 
l L 1  
I J  .I 
1 :o 
135 
155 
I eo 
?OS 
225 
240 
250 
255 
2 bo 
2b5 
?TO 
2?5 
2 80 
215 
290 
300 
315 
335 

T N T b  
O f  6 

fl 
2ri 
4 5 
bC 
70 
75 
80 
85 
90 
95 

1 OC 
105 
110 
l?O 
135 
155 
100 

2:: 
240 
250 
255 
260 
?b5 
270 
715 
280 
285 
2.0 
3',4 
31 5 
335 

7r 5 

TABUS 2.- Oontinued 

(b) Continued 

CP &1 IIL. 
0.10 0.20 0.30  0. CO 0.30 0. bo 0.70 

-.022 

.012 

-.a11 

-.OS7 

-.092 

-.Ob0 

-e033 

A L P M A  P.CS.  P n I  - 45.09 ~ O O ~ ~ T A I L ~ N O  

CP A T  111. 
G . 7 0  0.30 0.40 0.50 0.60 

DEFLCCTIOMS 

o.es 

- a 0 0 3  

-.OS4 

-.e72 

-.OW 

-.071 

-.OB5 

- .om 

.@37 

-.C23 

- . lo1 

-.lo@ 
-. 105 

- . O W  

-.029 

0.95 

-031 
.022 

-.111 
-.IPS 
-.092 
-.OB9 
-.0115 
-e093 
-.om 
-.OB3 
-.112 

.Ob1 

.Ob7 

.OS8 

-.lo9 - .00? 
- .034 
- e 0 3 9  
-.Ob2 - . 070 
-.049 
-.026 
-.015 

.OOb 

0.95 

.021 

.01b 

-.140 
-.132 
- . I15  
-.1Zb 
-.111 
-.093 
-.118 
-.125 
-.I53 

. O W  

.lo1 
-103 

-.on2 
-.Ob3 
-.057 
-.011 
- s o 2 5  
-.05b 
-.os1 
-.OS3 
-.Of19 

- .005 

T W E l A  
O t G  

0 
25 
45 
bC 
70 
75 
eo 
e5 
90 
95 

100 
105 
110 
1 20 
135 
155 
1 eo 
205 
225 
240 
250 
255 
2b0 
Zb5 
2 70 
275 
2 eo 
205 
200 
300 
315 
335 

TRLTA 
O E G  

0 
25 
45 
bo 
70 
75 
80 
e5 
90 
95 

100 
105 
110 
120 
135 
155 
100 
205 
225 
740 
2 50 
255 
2 bO 
Zb5 
2 70 
275 
200 
285 
2 90 
3 00 
3 15 
333 

113 



WF 1 L 
Of 6 

0 
25 
65 
bo 
70 
7 5  
ec 
e 5  

ioa 
90 
95 

105 
110 
120 
135 
155 

205 
225 
160 
250 
255  
2bO 
265 

275 

285 
2 9 0  
300 
315 
335 

1 eo 

2711 

t e c  

T W T A  
O E 6  

0 
25 
6 5  
60  
70 
75 
80 

00 
95 

100 

110 
120 
135 
155 

205 
225 
260 
290 
255  
2 60 
265 
2 t O  
275 
2EO 

200 
300 
315 
339 

as  

ia5 

l e d  

t a s  

TABLE 2.- fbntinued 

(b) Continued 

PAGE CS 
c# POOR QUAtJTV 

A L D W  16.b7. PHI 65.01 8001/1AIL/YO OLCLCCtIOUS 

CP r T  I I L -  
0.10 0.20 0.30 0.60 0.50 0.60 0.70 0.35 

- e l 3 2  - e 1 0 6  

ALPHA 19.65, PHI 45.0, BOOV#TAIL/NO 

CP 11 IIL. 
0.10 0.20 0.30 0.60 0.50 0.60 

.IO2 .122 

.112 . OTO 

-096 -.OS6 

-005 -.13b 

-.lL6 -.lX 

-.168 -.146 

-a162 -.I60 

OEFL E t  t IONS 

0.70 

-.I66 

-.117 

-.12* 

-.ill 

-.io4 

-.OZS 

,072 

.lb2 

,102 

.1?8 

.Ob5 

-.lbO 

- a 1 5 2  

t . 1 5 5  

0.95 

- . o w  
-.072 

-169 
-153 
-163 

-.096 
-.080 
-.Ob9 
-.Ob6 
-.OS5 

-.052 
-e062 
-.Ob5 

-.ow 

-.IO0 

WE14 
Of 6 

0 
25 
55 
40 
TO 
75 

85 
w 
05 

100 
105 
110 
120 
135 
155 
16-0 
205 
229 
260 
250 
255 
264 
2b5 
ZTO 
2T5 
2e0 

200 
300 
315 
335 

ec 

LIS 

1hft4 
0%6 

0 
25 
65 
bo 
70 
75 
eo 
e5 
00 
05 

100 
105 
110 
120 
135 
155 

205 
225 
240 
250 
2 55 
2 bo 
2b5 
2t0 
275 
280 
205 zoo 
3 00 
314 
335 

t eo 

114 



W C l A  
OFG 

0 
25 
65  
6Q 
TO 
?5  
10 

90 
95 
100 
105 
110 
120 
135 
155 
180 
20  5 
225 
260 
250 
255 
260 
2b5 
270 
275 
2 8 0  
285 
290 
300 
315 
335 

a5 

0RK;INAL PAGE tS 
OF POOR QUALm TABLE 2.- Qntinued 

(b) Concluded 

A C W d  - 24.60s P H I  6 5 . 0 ~  B O O Y f T P I C f H O  QEFL€CTSOME 

CP AT X/L- 
0.10 0.20 0.30 0.60 0.50 0.60 0.70 0.05 

-e162 -.152 

-.I73 -.170 

-a167 -e173 

-all$ -.lSF 

IC2 - e 1  33 

-a004 -.13? 

.115 .e12 

.23* .257 

TnErr 
0.95 atc 

-a176 0 
169 25 

45 
bO 

-.a10 70 
-.a09 75 
-.I19 60 
-*I46 as -. 166 oo 
-.I71 95 -. 186 100 
-a166 105 -. 193 110 

120 
135 

-311 195 - 332 205 
225 
260  

-.049 250 
-e039 255 
-.017 2b0 
-.ooz 265 

.002 270 
,017 215 
.a21 2 PO 

- .ot1 290 
300 
315 

-.15? 335 

- 2 %  ieo 

. o w  285 

115 



OWGlNAL PAGE !$ 
OF POOR QUALlr? 

TME T I  
ns G 

0 
25 
2 5  
60 
70 
75  
00 
85 
90 
95 

100 
105 
110 
1 20 

-55 
180 
20 5 
22s 
250 
250 
755 
?bO 
265 
270 
275 
700 
7 0  
290 
300 
31 5 
335 

?35 

TWFTA 
O E 6  

0 
25 
2 5  
60 
70 
75 
80 
85 
00 
05 

IO0 
105 
110 
120 
135 
IS5 
180 
205 
225 
2kO 
250 
255 
2bO 
Zb5 
270 
275 

285 
2oc 
300 
315 
335 

tno 

TABLIP 2.- Cbntinued 

( c )  Body-wing-tail configuration 

ALPHA 8 -5.03. P H I  0.0, 8 0 0 Y 1 ~ I N 6 1 l A I L I N O  OEFLECTIORS 

C P  AT X / L m  
0.10 0.20 0.30 0.60 c.50 0.60 0.70 0.85 

-031 .Ob7 

.O22 - e 0 3 0  

-.011 -.022 

.Oak -.C25 

-.iu -.oea 

-.Ob0 -.005 

- a 0 3 4  - . O W  

0.95 

.081 
-076 

- e 0 9 3  
-.Ob2 
-.o+o 
-.031 
-.015 
-.047 
-.Ob0 
-.055 
-.Ob9 

ALPMA e 0 0 1  PWI 9 0.0, B O O Y I Y I N G l l ~ I L I N O  DEFLECTIONS 

C P  A T  X I 1 9  
0.10 0.20 0.30 0.20 0.50 0.60 0.70 

-e004 

-.012 

- e 0 3 1  

-.OkO 

-.G39 

-.029 

-.010 

.010 

-.010 

- e 0 3 0  

- . O l L  

*e036 

0.032 

-013 

0 . 8 5  

. O l l  

- . O W  

- .ow 
-.os5 

-.Ok9 

-.G53 

- e 0 4 1  

e 0 1 3  

-.Ob3 

-.OS6 

-.OS3 

-.OS2 

-.E56 

-.022 

TMEfA 
0e6 

0 
25 
45 
60 
70 
75 
80 
85 
70 
95 

100 
105 
110 
120 
135 
155 
180 
205 
225 
220 
250 
255 
2 bO 
2b5 
2 70 
275 
2 BO 
285 
zoo 
300 
315 
335 

T W C I A  
DES 

0 
25  
bS 
bo 
70 
75 

85 
90 
05 

100 
105 
110 
120 
135 
155 
100 
205 
225 
210 
2 50 
2 55 
2 80 
265 
2 70 
275 
2 00 
28’) 
290 
300 
315 
335 

eo 



I M P  T A  
OF G 

a 
25 
4 5  
60 
70 
75 
RO 

90 
95 

100 
105 
116 
120 
132 
155 
1 80 
205 
225 
240 
250 
255 
2 60 
265 
i f 2  
275 

ns 

a eo 
2e5 
290 
300 
315 
335 

TMETA 
IrFG 

0 
2 5  
6 5  
60 
TO 
75 
eo  
e5  
90  
95 

100 
105 
110 
120 
1 3 5  
135 
1 80 
20') 
225 
240 
250 
255 
260 
265 
I 7 0  
275 
2RO 

290 
300 
31 5 
335 

285 

TABLE 2.- Continued 

(c) Continued 

ALPMA - 5.0lr  PHI  9 0.0. 800Y/W1N6/TAlL/NO OEFLECTIONS 

CP AT X I L -  
0.10 0.20 9.30 0.60 0.50 0.60 0.70 

-.02* 

- a 0 3 6  

-.Ob0 

-.121 

- . 002 

-.013 

.017 

-039 

.016 

-.015 

-.OZb 

-.113 

-.Ob1 

-.034 

o.es 

-.001 

-.Ob0 

- . O W  

-.om 

-e023 

-.020 

-.a29 

.os0 

-*030 

-so25 

- .029 

- .090 

- e 0 9 9  

-.OS3 

dlCMA 10.00~ P H I  * 0.01 B O O V / Y I N G / T A I L / ~ O  DEFLECTIONS 

C P  L t  XIl. 
0.10 0.20 0.30 0.60 0.50 0.60 0.70 o.es 

-.oco -.015 

-093 .IO6 

.Ob5 .001 

. 0 2 1  .007 

,008 -.003 

- e 1 4 5  -,166 

- .144  -.158 

-.061 -e080  

0.95 

,022 
.011 

-a076 
-.Ob3 
-.053 
-.Ob7 
-e015 
- e 0 3 0  
-.045 
-.OS8 - .092 

.079 

.091 

.072 

-e094  
-.Ob7 
-.042 
-.020 
-.008 
-.043 
-.os7 
-.07O 
- .OR7 

.008 

0.95 

.014 

. O l l  

-.117 
- . loo  
-,07k 
-.OW 
-.111 
- . lo1 
-.121 
-.112 
- .139 

-.I24 
- e 1 2 3  
-.113 
- . lo7 
-.ovo 
-.Or8 
- . o n  
-.093 
- . ioe  

e009 

T n t T A  
OCG 

0 
25 
45 
40 
70 
75 

85 
90 
95 

100 
105 
110 
1 2 0  
135 
155 

205 
225 
ZkO 
250 
255 
2 60 
265 
2 70 
275 

285 
290  
300 
315 
335 

eo 

1 eo 

z eo 

TMFTA 
DE6 

0 
25 
45 
bC 
70 
75 
80 
E 5  
90 
95 

100 
105 
110 
120 
135 
155  
100 
205 
225  
240 
2 50 
255 
2 60 
263 
2  70 
275 
2 80 
285 
290 
300 
313 
335 

117 



THETA 
OEG 

0 
2 5  
4 5  
60  
7 0  
75 
A 0  
05 
90 
95 

100 
105 
110 
12c 
135 
15: 
l e0  
20 5 
225 
240 
250 
255 
260 
?65 
2 7 0  
7 7 5  
280 
205 
290 
300 
313 
335 

THtTr  
DE G 

C 
2 3  
4 3  
bo 
7c 
7s 
00 
R 5  
90 
95 

100 
105 
110 
120 
135 
155 
160 
205 
2 2 5  
740 
250 
255 
210 
2b5 
7 7 0  
775 
200 
20 5 
200 
300 
315 
335 

of: POOR QUAL+ 
TABLE 2.- Continued 

(e) Continued 

ALPHA 16-99, P H I  0.01 ~ O O Y l M l N 6 1 1 A 1 L I N O  O C F l E C l I O N S  

C P  A T  M I L =  
0.10 0.20 0.30  0.40 0.50 0.60 0.70  0185 

-a074 - . G I 0  

lb9 190 

e132 e 0 5 3  

e070 - 0 5 7  

-023 e043 

-. 164 176 -. 15Q -. 177  

-.I55 -.157 

ALPPA 20.011 PHI  = 0.01 B O O V l Y I N G I T A I L I N O  O C F l E C l f O N S  

C P  A 1  YIL. 
0.10 0.20 0.30 0.40 0.50 0.60 0.70  0 .05  

- . lo5 -.080 

0.95 

-.029 
- . 0 3 1  

-.I40 -. 140 
- e 1 2 7  
-.I44 
-.146 
-.I29 
-.129 
-.I20 
- a 1 4 2  

.24l 

.249 

.227  

-.O23 

.355 
e371 
,337  

-.oar 

THE14 
016 

0 
25 
45 
60 
70 
75 
00 
05 
90 
95 

100 
105 
110 
120 
135 
155 
100 
205 
225 
240 
2 50 
255 
2 60 
215 
2 70 
Z t S  
200 
205 
2 PO 
300 
315 
335 

THETL 
OCG 

0 
25  
45 
60 
70 
75 
00 
05 
PO 
05 

roo 
105 
110 
120 
135 
155 
180 
205 
225  
240 
2 50 
255 
2 60 
Zb5 
2 70 
275 
2 eo 
200 
300 
315 
335 

zes 



THETA 
O E G  

0 
2 5  
45 
60 
70 
75 
80 
85 
90 
95 
100 
105 
110 
120 
1.45 
15.; 
l ea  
205 
225 
240 
250 
255 
260 
265 
270 
275 
2.90 
28s 
290 
300 
315 
335 

Twf TA 
O E G  

0 
2 5  
4 5  
bO 
70 
75 

85 
90 
9 5  

100 
1 0 5  
110 
120 
1 3 5  
1 5 5  
1 PO 
205 
225 
240 
250 
255 
2 60 
265 
2 70 
275 

no 

zno 
t e  5 
290 
300 
315 
335 

TABLE 2.- Continued 

( c )  Continued 
ORIGINAL PA@# IF) 
OF POOR Q U A m  

A L P H A  I 2 5 . O l r  P H I  0.01 0 O D V I Y I N O I T A I L I N O  O E F L E C T I O N S  

C P  A T  X I L -  
0.10 0.20 0.30 0.40 0.50 0.60 0.70 

- . I34  

- . l e1  

-.177 

- e 1 9 5  

-150 

.210 

e323 

.3?9 

,321 

,212 

- 1 4 4  

- a 1 9 3  

-.I00 

-.179 

0.85 

-.11b 

-. 191 

-. 192 
- a 1 9 1  

-184 

e21b 

.201 

-405 

e 1 9 6  

.210 

. :7t -. 180 
-.le8 

-.I85 

ALPHA I 4.94 ,  P H I  I 22.5, 0 O O Y l d i V G l T ~ l L I N O  D E F L E C T I O N S  

C P  AT I I L m  
0.10 0.20  0.30 0.  40 0.50 0.  bO 0.70 

-.a22 

-.O”O 

- .OS3 

-e109 

-.009 

-.O22 

,009 

,035 

,017 

-.009 

-.01? 

-.110 

- e 0 7 5  

- e 0 3 3  

o.es 

-.002 

-.CbZ 

- e 0 9 5  

- .ow 

-.03c 

-.629 

- . 042  

-046 

-.019 

-.022 

-.035 

- . O W  

-.091 

- e 0 4 8  

0.95 

-.116 
- e 1 3 0  

-.1co 
-.141 
- . I 3 8  
- e 1 5 3  
- e 1 5 1  
-.127 -. 106 
-.091 
-.lib 

.490 
.529 
- 4 7 0  

-.121 
- a 1 1 4  
-.117 
-.129 
-.142 
-.I41 
- e 1 4 2  
-.139 
- a 1 3 7  

-.11? 

0.95 

.021 
-016 

- . o w  
>04 
072 

-.Ob5 
-.032 
-e045  
-.Ob1 

- a 1 1 3  
-.Ob8 

,075 
, 0 8 5  
,066 

- . o m  
- s o 5 3  
-.019 

,002 
,008 

-.021 
- e 0 3 1  
-.os0 
-.Ob7 

-009 

T H F l A  
O t G  

0 
25 
4 5  
60 
70 
75 
00 
85 
90 
95 

100 
105 
110 
120 
135 
155 
1r0 
205 
225 
210 
250 
255 
2 60 
265 
2 70 
275 

285 
290 
300 
315 
335  

zeo 

T M E T A  
OEG 

0 
25  
45  
60 
70 
75 
80 
R 5  
90 
95 
100 
105 
110 
120 
135 
155 
1 00 
205 
225 
2 40 
2 50 
255 
7 60 
265 
2 t o  
275 
200 
205 
2 90 
300 
315 
335 

119 



THETA 
OL G 

0 
25 
6 5  
60 
70 
75 
eo 
8 5  
96 
9 5  

1 0 0  
1 0 5  
110 
1 20 
1 3 5  
1 5 5  
1 8 0  
205  
225 
220 
250 
255 
260 
265 
270 
275 
2 90 
205 
290 
300 
315 
3 3 5  

1)CClb 
O f  G 

0 
25 
4 5  
60 
70 
75 
eo 
e5  
90 
95 

1 0 0  
1 0 5  
1 1 0  
120  
135  
155  
1 ec 
205 
2 2 5  
260 
250 
255 
260 
265 
270 
275 
200 
2 0  
290 
300 
315 
335 

TABLE 2.- Continued 

( c )  Continued 

ORIGINAL PAQE 13 
OF POOR QUALlN 

A L P H A  9 9.93s P H I  22 .51  0 O D I I U i N G l T A I l I N O  DEFLECTIONS 

C P  A T  NIL- 
0.10 - ' 0  0 . 3 0  0.60  0.50 0.60 0.70 0.R5 

-.O*O - a 0 1 3  

A,LPUb 14.PQ1 PHI  22.5, 

C P  
0.10 0.20  0.30 0.60  

-a048 - .OB1 

-.161 -.150 

-.161 -.142 

- e 0 1 9  - e 0 2 4  

-e009 - e 0 2 0  

-06  5 - a  024 

.OR3 . O W  

-067 .O22 

,032 e 0 2 7  

, 0 1 1  -.002 

-.140 - e l 5 6  

- . i ~ i  -.i5e 

-.12b -.131 

8 O O I I U I N G I T A I L I N O  DEFLECTIONS 

A T  x / L -  
0.50 0.60 0.70 

-.07b 

-.096 

-.111 

-.154 

-.021 

,020 

,087 

-152  

-140  

,086 

.OR8 

- e159  

150  

- e161  

0.05 

. o l e  

.008 

-.126 
-e123 
-.098 
-e070  
-.OB2 
- e 0 9 6  
-.112 
- . l o 0  
-.15: 

-137  
.162 
- 1 3 0  

- . O Q I  
-.093 
- e091  
- .OeQ 
- . O B Q  
-.095 
- .076 

- .OS7 
- e 0 6 4  

-029 

0.95 

-.025 
-.005 

- e 1 5 3  
-.1C2 
- . l o 8  
-.121 
- .161 
- e 1 3 5  
- .160 
- e 1 3 0  
-.171 

, 2 1 7  
, 2 1 9  
,210  

- . 0 7 4  
- e 0 7 0  
-e077 
-.oe1 
- e 0 0 7  

109 
-e117 
-.122 
- a l l 6  

- . lo9  

1wt1 
OEG 

0 
25 
45 
60 
?O 
75 
80 
05 
OC 
95  

1 0 0  
1 0 5  
1 1 0  
1 2 0  
135  
155  
1e0 
205  
225 
240 
250 
255 
260 
265  
2 70 
275 
200 
265 
200 
300 
315 
335 

T H F T L  
DEG 

0 
25  
45 
60 
70 
75 
80 
e5  
90 
95 

1 0 0  
105  
110  
120  
135  
155  
1 eo 
205 
225 
260 
2 50 
255 
2 60 
265 
2 70 
275 
2 00 

ZOO 
300 
315 
335 

25) 

120 



THE 1 A  
O L G  

0 
2 5  
4 5  
bO 
70 
75  
90 
35 
90 
9 5  

1 0 0  
105  
110  
120  
135  
1 5 5  
180 
205 
225 
210 
750 
255 
260 
2b5 
270 
275  
200 

790 
300 
315 
335 

285 

1 H E l A  
nE G 

0 
2 5  
4 5  
bC 
70 
7 5  

85 
$0 
95 

1oc 
1 0 5  

et, 

110  
1 2c 
1 3 5  
1 5 5  
110 
205 
225 
240 
250 
255  
260 
2b5 
270 
? I 5  
280 
25'5 
290 
300 
315  
339 

TABLE 2.- Continued 

( c 1 Cont h u e d  

C P  A T  X l L -  
0 .10  0.20 0.30 0 . 5 0  0 .50  0.60 0.70 

-e152  

- .125  

- e145  

1 5 9  

-.009 

-060 

- 1 6 2  

- 2 3 3  

.1?9 

,180 

-.I84 

- . 1?1  

- e171  

0.85 

-e135 

- . I 4 3  

- * I 7 6  

-.178 

.022 

,031 

,012  

.263 

-155 

.183  

,155 

- .170 

- e173  

-.1b9 

C P  A 1  Y I L -  
J.10 0.20 0 .30  0.40 0.50 0.63 0.70 

- . l f b  

-.1Cb 

147 

-.161 

.015 

, 1 0 3  

. 240  

,310 

0.95 

- . l e 5  
- .1?3 

- . l oa  
- .115 
- . I 5 4  
-a165 
- .1b2 
- .159  
- . 11?  
- . 1 7 1  

- , loa 

, 953  
,415  
, 4 5 6  

, 0 2 7  
. O l O  

-.O26 
-.056 
- . O P T  
-.IZtJ 
-.lZl 
- 0  119 
-.120 

- . 157  

T M T b  
OEG 

0 
25  
45 
b0 
70 
75 
PO 

90 
95  

..?o 
05 
' 0  

1 3 5  
1 5 5  
180  
205 
225 
240 
250 
2 5 5  
LbO 
2b5 
270 
275 
Z R O  
285 

00 
315 
33: 

es 

A.'o 

?PO 

T W T A  
OEG 

0 
25 
45 
60 
70 
7 5  
80 

90 
95 

100  
105  
110 
1 2 0  
135  
155 
180 
203 
225 
240 
2 50 
255 
260 
265 
2 70 
2')) 
z so 
205  
2 00 
300 
315 
335 

e5 



TUETA 
nE t 

0 
2 5  
4 5  
bo 
7 0  
75 
P O  
R5 
90 
95  

100  
1C5 
110 
120 
135 
155 
18G 
205 
225 
2 4 0  
2 5 0  
2 5 5  
26C 
2b5 
270 
275 
200 
285 
2 0 0  
300 
315 
335 

T W F T A  
D I G  

0 
25 
6 5  
bO 
70 
75 
80 
05 
QG 
95 

1 GO 
105 
110 
120  
135 
1 5 5  
1 FG 
205 
2 2 5  
7 4 0  
2 50 
7 5 5  
260 
7 6 5  
770 
2 '5 
2 0 0  
285 
290 
300 
315 
335 

TABLE 2.- Oontinued 

( c )  Continued 

ORIGINAL PABE [i' 
OF POOR QUALln' 

ALPHA * 4 . 6 0 .  PHI . 45.01 0 O D V / M I N G / T A I L I N O  OEFLiClIONS 

CP A T  ?.IC= 
c.1c 0.20 0.30  0 . 4 0  0.50 0.60 0 .70  ?..'I 

-.021 - .003 

.020  - 0 3 9  

,013 -no12 

-.009 -.021 

-.012 - .034 

-.loo - . o w  

-.Ob9 - . t82  

- .033 - .OCZ 

ALPUA 9.61, PHI 9 45.01 0OOVIYIN61TLSLINO OtFLEiTIONS 

t P  r1  XIL. 
0.10 0.20 0.30  0.co 0.  50 0.60 0.70 0.05 

- .034 - e 0 1 1  

.Ob0 aO7b 

0 . w  

.022  
,018 

-.lib 
- . o w  
- .OB4 
-.075 
- .ocr  
-.Ob6 
-.075 
-.oeo 
- e l l b  

.Ob8 

.072 
- 0 5 9  

-.os9 
-a032 
.001 
,021 
,031 
,009 

-.008 
- .022 
-.Of19 

.005 

0.95 

,001 
.OO? 

,107 
.110 
,107 

-.os0 
- . O I R  
- e 0 3 0  
-.001 

. o l e  
a016 

-.OO? 

, 0 1 1  
. ooe 

-.010 

THETA 
DEG 

0 
25 
4 3  
bo 
TO 
r5 

85 
90 
05 
100 
105 
110 
120 
135 
1 5 5  
1u0 
205 
225 
2 4 0  
2 5 0  
255 
2 6 0  
263 
270 
275 
200 

2 90 
300 
315 
335 

eo 

20 

r u t t l  
O E G  

0 
25 
45 
60 
70 
75 
00 
05 
90 
95 
100 
105 
110 
120 
135 
155 
180 
205 
225 
2 40 
250 
255 
2 60 
265 
2 70 
275 
zoo 
2 OQ 
300 
315 
335 

2135 

122 



T H E T A  
O t  G 

C 
25 
4 5  
60 
70 
75  
80 

90 
95 

100 
105 
110 
:.Lo 
13% 
155  
180 
20 5 
225 
240 
250 
255 
260 
265 
270 
275 
2 80 
205 
290 
300 
315 
335 

e 5  

TWETA 
DF G 

0 
2 5  
45  
60 
70 
75 
no 
e5 
eo 
95  

100 
105 
110 
120 
1 3 5  
155 
180 
205 
225 
24G 
250 
255  
2 b 0  
265 
270 
275 

295 
290 
300 
315 
335 

tnc 

0.10 

TABLE 2.0. Continued 

( c )  Continued 

ORIGINAL FAX rs 
OF PdOR QUALITY 

ALPHA - 14.62s P H I  = 45.0s B O O ' I I U I N G I T A I L I N O  D E F L E C ~ I O W S  

C P  AT I I L -  
0.20 0.30 0.40 0.50 0.60 0.70 

-.134 

-.O?O 

-.1;0 

-.lo7 

-.073 

- .035 

.Ob0 

-106 

0 . 8 5  

-.110 

- . i o 3  

- e 1 3 4  

-.133 

-.oeo 

-.Ob3 

-.038 

.12b 

-103 

. lo2 

.os0 

-.15b 

-.13b 

- .145 

ALPHA = 1 9 . b l .  P H I  4 5 . 0 s  BRDYIYING1TLIL/NO O E F L E C l I O N S  

C P  A ?  Y l L -  
0.10 0.20 U.30 0.40  0.50 0-bG 0.70 0 .95  

-.142 - .I35 

.16b .190 

0 . 9 5  

-.117 
-.078 

-.162 
-.151 
-.129 
- . l ob  
-.097 
-.110 
-.151 
-.13@ 
- .165 

-162 
-163 
.1b? 

-004 
- .014 
-.037 
-.012 

.021 
-040 
-029 
- 0 1 5  
.017 

-.OW 

0.95  

-.147 
-.l52 

a 0 7 1  
.O4b 

-e006 
- e 0 3 5  
- .o le  
-.019 

-015 
-046 
.os1 

TWT1 
OFG 

0 
25 
65 
60 
70 
75  
80 
85 
w 
95 

100 
105  
110 
120 
135 
155 
180 
205 
125 
240 
2% 
255 
2 60 
2b5 
270 
2 75 
280 
295 
290 
300  
315 
335 

TWETL 
OEG 

0 
25 
45 
60 
70 
15 
eo 
e5 
90 
95 

1 oc 
105 
110 
1 20 
135 
155  

205 
225 
240 
2 50 
255 
2 60 
265 
2 70 
275 
2 90 
2R5 
290 
300 
315 
335 

1 no 

123 



TMC?A 
OE G 

0 
2 5  
25  
b o  
7 0  
7 5  
BO 

90 
95 

100 
105 
I16 
1 2 0  
I35 
155 
1oc 
205 
2 2 5  
220 
25C 
2 5 5  
260 
Zb5 
270 
2 7 5  

285 
290  
300 
315 
335 

e5 

zeo 

t W E T A  
OEG 

0 
25 
25 
60 
1 0  
7 5  

85 
90 
95  

100 
1 0 5  
110 
1 2 0  
1 3 5  
155 
180 
205 
225 
210 
2 50 
255 
260  
2 b 5  
270 
?75 
210 

290 
300 
315 
335 

eo 

2es 

ALPHA 24.59. P H I  65.0,  8 ~ 0 1 1 U 1 k 6 / f A I L / N O  OfFLFCfIOlrS 

CP A 1  l # L =  
0.16 0.20 0.30 0. LO 0.50 0.60 0.70 

- a161  

-.171 

-.125 

-.la9 

-.075 

.ooo 

.120 

.23e 

-299 

.2P1 

.3c7 

- a 1 3 7  

-.177 

-.l?Z 

0.95 

-.13C 

-e172 

-. 177 

-.lbQ 

-.oce 

- .Wl  

- 0 l b  

-270 

e310 

-305 

.235 

-.121 

-.125 

-.ice 

ALPHA * 2.63, PHI 67.5. B O D V l ~ l N G ~ l A I L 1 N O  DCFLFCTIONS 

C P  AI X / L =  
0.10 0.20 0.30 0.20 0.50 0.60 0.70 0 .85  

-.017 .003 

.015 e026 

0.95 

-.LIZ 
-.1b8 

- e 1 3 3  
-.138 
-.I28 
-.I22 
-.1b5 

- a 1 7 9  
-.155 
- . le+ 

-.iu 

.337 
- 3 1 1  
.325 

e l b b  

.Ob5 

.Oll 
e033 
-040 
-030 
.029 
. O W  

. i z a  

-.152 

0.05 

. O Z i  
, 0 2 6  

-.120 
- . o w  
-.OB3 
-.073 
- . o w  
-e070 
-.OB2 
- . O R 5  
-.119 

.os1 
-053 
- 0 4 2  

- .02? 
-.027 

.OOO 
-036 
.045 
.029 

-.009 
-.OSb 

,008 

.OlC 

r w r &  
OEG 

0 
2 5  
25 
bo 
70 
75 
BO 
e5 
00 
e5 

100 
105 
110 
1 2 0  
135 
155 
180 
205 
225 
220 
z 50 
2 5 5  
280 
2b5 
270 
275 
zw 
200  
300 
315 
335 

2e5 

TMETA 
DEG 

0 
2 5  
25 
bo 
70 
75 
BO 

90 
05 

1 0 0  
105 
110 
1 2 0  
135 
1 5 5  
180 
205 
225 
2 40 
2 50 
255 
2b0 
2b5 
2 70 
275 

205 
200 

e5 

2 eo 

300 
315 
335 

124 



TMETA 
OE6 

0 
25 
55 

70 
75 
00 
05 
80 
9 5  

1CO 
105 
110 
120 
135 
155 
1co 
205 
225 
250 
250 
255 
260 
265 
270 
275 

205 
290 
Mo 
31 5 
335 

eo 

zeo 

TM€TA 
Of 6 

0 
25 
4 5  
60 
70 
7s 
80 

90  
95 

100 
105 
110 
120 
135 
155 
100 
205 
225 
250 
2 50 
255 
260 
265 
270 
27 5 
200 
2F’) 
200 
300 
315 
335  

es 

TABLE 2.- continued 

(c) Continued 

CP AT I I L -  
0.10 0.20 0.30 0.4c 0. 50 o.eo 0.70 

-a033 

-.032 

-.043 

-e072  

- . O M  

-.Ob0 

-.018 

.Ot2 

-010 

.011 

-023 

- .ow 

- a 1 0 3  

-.Ob3 

0.85 

-.012 

-.os2 

-.os5 

-.os2 

-.0?4 

-.0?1 

- .ow 

-036 

-023 

-004 

-.020 

-.125 

- . lo3 

-.040 

ALPHA 14.42. PHI 67.5s ~ O O V ~ I I I R G / ~ A I L ~ N O  DEFLECTIONS 

CP A 1  X f L -  
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.85 

-.Ob8 -.059 

-032 .os2 

-050 -068 

,056 e 0 5 3  

.OW ,019 

-.OB5 - .I30 

-.113 - a 1 1 2  

-.119 - . lo4 

0.95 

-.005 
.OlO 

-e155 
-.133 
-.112 

-.lo4 
-.005 
-.lo7 
-.115 
- a 1 3 3  

- . l i e  

-060 
-063 
-060 

- . O Z 3  

-.007 
-039 
-103 
. l l l  
.OS? 
.036 

-.Ol? 

-.os8 

-.OZO 

0.05  

-.oeo 
- e 0 3 5  

-069 
0073 
.08Z 

-063 
. O l l  
,019 
,051  
-131 
e 1 5 3  
.127 
.OS2 . ioe 

- .OB4 

l M C T A  
0C6 

0 
25 
55 
60 
70 
75 
00 
05 
90 
05 

100 
105 
110 
120 
135 
155 
180 
205 
225 
2 5 0  
2% 
255 
260 
265 
2’70 
275 
ZOO 
205 
290 
300 
315 
335 

THETA 
DE6 

0 
25 
55 
60 
70 

60 
05 
9’) 
95 

100 
105 
110 
120 
135 
155 
180 
205 
225 
2 40 
2 50 
255 
2 60 
2b5 
270 
Z t 5  
200 

200 
3 00 
315  
335  

r5 

2e5 

125 



T Y C I A  
OC 6 

0 
25 
6 5  
60 
70 
75  
RO 
85 
90 
95  

100 
105 
110 
120 
135 
155 
180 
205 
225 
2bO 
250 
255 
260 
265 
270 
?75 
ZCO 
285 
290 
300 
315 
335 

rWETA 
bE6 

0 
2 5  
65  
60 
70 
7 5  

85 
90 
9 5  

nc 

lop 
10 
110 
120 
1 3 5  
155 
180 
206 
225  
210 
250 
255 
ZbC 
265 
270 
775 
280 

290 
300 
31 5 
335 

zns 

TABU! 2.- Obntinuga 

(c) Continued 

CP A T  111. 
0.10 0.20 0.30 0 . 4 ~  0.50 0. bO 0.70 

- .11C 

- . l o3  

- .11e 

-e076 

-.C72 

-.091 

-.026 

-055 

0 . e ~  

-.115 

- e 1 3 0  

-.I22 

-.132 

-.ioe 
-. 102 

-e093 

.081 

-133 

-123 

.c77 

-.121 

-.lo5 

-.lo9 

ALPHA 9 ZC.CC* PHI  9 67.5. 80DV/Y IN61fA IL INO OEFLCCTlONS 

CP AT X l L -  
0.10 0.20 0.30 0. CO 0.50 0.60 0.70 0.85 

-e139  -.,34 

.OB8 . I 2 2  

-159 e 2 0 9  

.202 .209 

-286 e 1 5 0  

-.026 -.loo 
- . l ob  -.087 

- .12C -.093 

0.95 

- . l C C  
- 117 

-.159 
-.152 
-e138 
-.1C2 
-.1C5 
-.lCO 
-.160 
-.152 
-.1?7 

-079 
.O94 
-117 

-161 
. lo2 
.025 
.Of7 
-171 
-215 
.255 
.lC9 
,256 

-.115 

0.95 

-.158 
-.1so 

.27C 

.219 
e 1 0 3  
.191 
,327 
,619 
.125 
e 2 8 1  
rC62 

-.110 

THETA 
DCG 

0 
25 
6 5  
60 
70 
75 

85 
90 
95 

100 
105 
110 
120 
135 
155 
1 80 
205 
225 
240 
250 
255 
260 
2b1 
270 
275 

eo 

zno 
ze5 
280 
300 
315 
335 

1META 
DFC 

0 
25 
C5 
60 
70 
75 
PO 
85 
90 
95 

100 
105 
110 
120 
115 
155 
1 eo 
205 
225 
210 
250 
255 
260 
265 
2 70 
275 
280 
285 
290 
300 
315 
335 

126 



T W T A  
OC 6 

0 
25 
4 5  
w 
70 
75 
eo 
e5 
og 
95 

100 
1 0 5  
110 
120 
135 
155 
1 8 0  
205 
225 
2 4 0  
250 
255 
2 6 0  
265 
270 
275 
280 
205 
290 
3 0 0  
315 
335 

TMFTA 
OEG 

0 
2 5  
45  
bo 
70 
1 5  

05 
90 
95 

1GO 
105 
110 
120 
135 
155 
IQO 
?OS 
22: 
240 
250 
? 5 5  
?bo 
2bI) 

275 
:Po 
205 
290 
300 
315 
335 

no 

270 

TABLE 2.- Oontinurd 

(c) Continued 

ALPHA = -5.52, P H I  00.0, ~ O O V / Y 1 N 6 / ~ A I L I N O  OtFLLClIOWS 

CP A I  l/L- 
0.10 0.20 0.30 0.60 0.50 0.bO 0.70 

-.005 

- a 0 1 3  

- s o 3 1  

-.041 

-so38 

-e030 

-.016 

,004 

- .01b 

-.033 

-.035 

-.033 

-.033 

-.015 

0.05 

-013 

-.OZP 

-.US4 

-.Ob3 

..9bO 

-.lICO 

-... : 
.012 

-.Ob4 

- .054 

-.OS2 

-.os0 

-.OS5 

-.060 

ALPHA 9 - e 7 1 1  P H I  - 90.01 8OOY/YING/TAILINO CEFLFCTlONS 

C P  AT I / L =  
0.10 0.20 0.30 0.  4C 0.50 0.60 2.70 0 .85  

-.OOk .012 

.007 .011 

0 .95  

- 0 3 3  
.027 

-.OS4 
-.025 

. O l O  
- 0 2 3  
.029 
.020 
.008 

- .010 
-.Ob0 

.029 
,037 
-030 

-.lo2 
-.09b 
-.081 
-.065 
- .04e 
-.Ob1 
-.075 
-.OB8 
-.111 

.03b 

0 .95  

.0+1 
,034 

-.OBb 
-.Ob3 
- .042 
-.033 
-.019 
-e027 
- .os0 
- .OS5 
- .000 

- 0 3 2  
m04b 
.027 

- .084 
-.Ob0 
-.O42 
- . 0 2 1  
- s o 1 3  
-.025 
- .os0 
-.OS+ 
-.0?9 

. 0 3 1  

1n1a 
0f6 

0 
25 
*S 
bo 
70 
75 

e5 
40 
95 : n- 

1u> 
110 
120 
135 
155 
180 
205 
225 
2 4 0  
2 5 0  
255 
2 bo 
2b5 
2 70 
275 
2 80 
205 
290 
300 
3 15 
335 

eo 

TMETA 
OEC 

0 
25 
45 
60 
70 
75 
e0 
05 
90 
95 

100 
105 
110 
120 
135 
155 
100 
205 
225 
2 4 0  
250 
2 5 5  
2 bO 
2 b5 
zro 
275 

285  
2 90 
300 
315 
335 

200 

127 



THETA 
n t  6 

0 
25 
45 
60 
70 
75 
80 
85 
00 
95 

100 
105 
110 
120 
135 
155 
1 80 
205 
225 
240 
250 
t 5 5  
260 
215 

275 
280 
205 
790 
300 
315 
335 

Pro 

T U E T A  
Of G 

0 
25 
s5 
60 
70 
75 
80 
e5 
90 
95 

100 
105 
110  
120 
135 
155 
180 
705 
225 
ZkO 
250 
255 
260 
265 
270 
275 
280 
285 
290 
300 
315 
335 

TABLE 2.- Continued 

(c) Continued 

ALPHA 6 - 3 0 .  PHI  90.0. BOOY#YIN61TAIL/N0 OFFLECltONS 

CP A T  X I L -  
0.10 0.20 0.30 0.60 0.50 0.60 0.70 0.85 

-.010 .012 

-.Ole -.Ob7 

-no35 -.OS9 

-.037 -e056 

-.03k - e 0 5 3  

- .e31 -a057  

-.oic - m e  

. O O l  .010 

-.017 -.OZk 

- .033 -.06P 

-.060 -.Ob1 

- e 0 3 0  -.Ob1 

- . O W  -.06P 

0.95 

.032 
-039 

- .121 
-.09b 
-.a76 
-.071 
- .057 
-.Ob4 

- . O B I  
-.117 

-.on5 

- 0 3 5  
-036 
.OZO 

-.Ob7 
-.026 

.010 
-032 
.03R 
-032 
- 0 1 4  

-.ooo 

rHf7A 
Of C 

0 
25 
65 
60 
79 
75  
BO 
05 
90 
95 

100 
105 
110 
120 
135 
155 
1 PO 
205 
225 
2 k0 
2 50 
255 
2 60 
265 
2 70 
2 75 

205 
z eo 

-.O69 2 90 
-.O17 - a 0 2 2  300 

3 15 
.O2Q 335 

ALPHA - 0.30, PHI  90.0, 0OOf IYINCITA1LINO OEFLECTIONS 

CP A T  l I L =  
0.10 0.20 0.30 0.50 0.50 0.60 0.70 

-.021 

- . 0 1 1  

- .028 

- e 0 3 7  

-.02? 

- .026 

-.os1 

- .030  

0.85 

.002 

-.090 

-.O?k 

-.Ob? 

-.Ob8 

- a 0 7 3  

-.GPO 

.001 

- .014 

-.os1 

-.Obe 

- . O W  

-.os2 

-.014 

0.95 

e 0 1 3  
.OZC 

- e 1 3 9  
- .135 
-.111 
- . lo1  
-.00k 
- e 0 9 5  
- .125 
-.121 
-.1kO 

.025 
- 0 l b  
,008 

-.OZk 
- .OOb 

-031 
,081 
. o w  
.00? 
-051 
.001 

-.019 

e 0 0 6  

T M f T b  
OEG 

0 
25  
45 
60 
7c 
75 
PO 
85 
90 
95 

100 
105 
110 
120 
135 
155 
180 
205 
225 
2 4 0  
25c 
255  
2 60 
265 
270 
275 
280 
285 
2 70 
300 
315 
335 



1 W F T A  
- OF6 

0 
25 
45 
60 
70 
75 
0J 
05 
w 
05 
100 
105 
110 
120 
135 
155 

205 
225 
140 
250 
255 
2 60 
2 6 5  
270 
275 
ZCO 
2 0 5  
29C 
300 
31 5 
335 

1 eo 

r w r r  
01- t 

0 
2 5  
6 5  
bo 
70 
75 
ao 
8 5  
90 
95 

100 
105 
110 
I 20 
135 
155 

205 
?? 5 
240 
250 
?55 
2bO 
265 
Z-10 
275 

i a o  

zeo 
ze 5 
290 
300 
315 
335 

TABLE 2.- Continued 

( c )  Continued 

ALPHL 14.30, P H I  90.0, 8 0 0 ~ 1 Y ~ N G / ? A Z L l N 0  OFFCECTIONS 

CP AT U I C .  
0.lC 0.20 0.30 0.40 0.50 0. 60 0.70 0.05 

- a 0 4 5  - e 0 1 9  

ALPHA 19.30, PWf = 90.0, 0 O O I I u i : ; i l l A l L l N O  O F f L E C T I O N S  

C P  r l  1111- 
0.10 0.20  0.30 0 . 4 0  0.50 0.60  0.70 0.85 

- . O b 4  -so43 

-.057 -.Ob4 

- .C25 .009 

.011 .010 

.Ob? -.021 

.071 - .024 

-006 -005  

- .021 005 

0.95 

-.ala 
-.OD0 

-.150 
- . I 5 3  
-.128 
-.121 
-.115 
-.110 
-.143 
-a138 
-.161 

-.OOb 
-.Olb 
-.ole 

- 0 8 3  
.019 
.OS8 
-130 
. l o 4  
.IC9 

-023 
.om 

.oa3  

- . 024  

-.165 
-.lb5 
- . I43  
-e147 
-.143 
-.lC2 
-.lbO 
-.I66 
-.170 

-.Ob4 
-.047 
- .O lb  

, 2 4 6  
-123 
.12v 
-241 
- 3 0 5  
. 2 4 %  
. 1 S C  
,111 
e 2 5 2  

- .020 

TUZTL 
O t G  

0 
2 5  
45 
60 
70 
15 
BO 
85 
90 
95 

100 
105 
110 
120 
135 
155 
180 
205 
225 
240 
2 50 
2 55 
263 
265 
2 70 

2 eo 
205 
2 90 

215 

300 
315 
335 

THETA 
OFG 

0 
2 5  
45 
60 
70 
75 
ao 
e5 
90 
95 

i no 
1t15 
110 
110 
135 
155 
1 00 
205 
225 
1 4 0  
2 50 
255 
2 bo 
265 
2 70 
275 
200 
285 
290 
300 
315 
335 

129 



TABLE 2.- Oontinued 

( c )  Continued 

ALPWL 8 26.31.  P H I  8 90.0, 80011YINGIlAILINO O E F L E C l I O W S  

THE T I  
PC t 

0 
25 
c5 
60 
70 
75 
PO 
p s  
90 
9 5  
LOO 
105 
110  
120 
135 
I 5 5  
180 
205  
:25 
240  
250 
255 
2bO 
2 1 5  
270 
275  
780 
285 
2 90 
300 

C D  &1 IIL. IHETA 
t.lt O.2C 0.30 0.69 0.50 0.60 0.70 0.05 0.05 OFG 

-.060 -.036 - .OS6  
-.055 

0 
25 
65 
60 
70 
15  
00 
e5 
90 
35 

100 
105 
119  
120 
135  
155 
180 
205 

- . 1 2 0  

-.096 

- . 091  

- . 0 8 1  

-.OB9 

-.120 

-.147 

-.139 

-.135 

-.126 

- . 133  

-.166 

-.175 
- . l 7 3  
-.151 
-.157 
- . 1 5 4  
- . I 5 3  
-.167 
- . l t 8  -. 1 7 9  

--Ob5 
-.OS8 
- . 0 0 3  

-.os1 -.C36 

225 
- .005 -063 210 

. 4 3 2  Z 50 
. O I 0  .OS6 - 2 9 6  255 

. 2 1 9  Z 60 
, 1 2 7  .026 . 3 8 6  265  

. s 2 e  z 10 
- 1 3 6  .023 390 275 

- 2 4 3  2 eo 
. O * 1  -052 - 2 6 8  Z P 5  

.CCP 2 90 
-.006 .040 300 

315  
- .023 335 

315 
335 

ALPHA = - .5.011 P H I  0.01 R O O Y l Y I N G l T A I L l P I T C H  O € F L € C I I O N  

C P  b t  X I L .  
0.30 O . 4 t  0.50 0.60 0.10 0.05 

-030  .Oh7 

THETA 
0f6 

0 
2 5  
65  
60 
t O  
1 5  
00 
85 
90 
95 

100  
105 
110 
120 
135 
155 
180 

T Y E l A  
D E t  0.10 0.20 

0 
25  
4 5  
bG 
70 
75 
80  
85 
90 
9 5  
loo 
105 
110 
I 2 0  

0.95 

.384 
,319 

135 
155 
1 00 -.009 .001 
20 5 
225 
74 0 
250 
255 
260 
2b5 
270 
275 
280 
2 8 5  
?PO 
300 
315 
3 3 5  

205 
2 1 5  
240  
250  
255 
260 
265 
2 10 
2 t 5  
280 
205 
2 40 
300 
315 
335 

-no32 - .OS6 

-.Ob2 -.086 

- . 1 1 1  -.08P 

- a009 - -02  5 

- .012 -.026 

,020 - .om 

,949 
-.P20 -. 0 6 2  
- .951 
-e052 
-.Ob5 
- e 0 8 7  
- a 0 9 1  
-.067 

. 3 2 6  

t3C 



TUETA 
OEC 

0 
25 
4 5  
60 
70 
75 
eo 
e 5  
90 
95 

1 0 0  
1 0 5  
110 
120 
1 3 5  
1 5 5  
1 1 0  
2 0  5 
225  
Z*O 
250 
255 
2 60 
265 
270 
2 7 5  
280 
285 
290 
300 
315  
335 

TUE TA 
O E 6  

0 
25  
k 5  
bO 
70 
75 
80 

90 
9 5  

1 0 0  
105  
1 1 0  

n5 

120  
1 3 5  
1 5 5  
1 8 0  
205  
225 
2 4 0  
250 
255 
2 60 
2bS 
270 
275 
280 
205 
290 
300 
315 
335 

TABLE 2.- Continued 

(c) Continued 

OmINAL PAGE ts; 
OF POOR QUALITY 

A l 9 H A  .DJs PHI 0.0, B O O V I Y I N G I T A I L I P I l C H  O E F L f C T f O N  

CP A T  X l L -  
0 .10  0.20 0.30 0.50 0. 5 0  0.60 0.70 

-e006 

-.012 

-e032  

-.OCZ 

- -040 

-.031 

-.010 

.010 

- . 0 1 1  

-.030 

-.053 

-so38 

-a032 

-.015 

ALPHA 9 k . 9 8 ,  P H I  0.0,  B D O V I M I N G l f A I L I P I T C H  D E F L E C T I O N  

C P  AT N I L -  
0 . 1 0  0.20 0 .30  0 . k O  0.50 0 . 6 0  0 .70 0 .85  

- .02k  -a002 

-038 , 0 1 9  

0.95 

,279 
, 2 4 1  

- * 0 3 5  
- . O B 3  -. 105  
- *  128  -. 131  -. 1 3 0  -. 1 2 0  
-.os9 

.O l2  

- . 1 3 3  
-.010 -. l b 5  

.008 
-.Ob0 
- . l o 6  
- . 12*  
- . l o 9  -. 1 1 4  
- . I l l  
-.092 
-.Oh5 

.zso 

0 . 9 5  

. 2 4 4  

. zoo 

- . O k l  
-.086 
- . 118  
- . 1 3 3  
- . 131  
- . 1 3 5  
-.132 

-.028 
- .  081 

- . O M  
- . o w  
- e104  
- . l o 3  
- . o w  
- . l o 9  
- .11k 
-.0?2 
-.os9 

,206  

I M E T A  
DEG 

0 
25  
55 
bo  
70 
75 
80 
85 
90 
95 

100 
105 
110  
120 
135 
155 
180 
205 
225 
240 
2 50 
255 
2 60 
265 
270 
275 
2 80 
285 
2 90 
300 
3 15 
335 

T H E T A  
DEG 

0 
25 
k 5  
bO 
70 
75 
80 
85 
90 
95 

100  
105 
110  
120  
135 
155 

205 
225 
2*0 

1 ao 

2 50 
255 
2b0 
265 
270 
275 
2 60 
285 
2 90 
3 00 
313 
335 

131 



T W T h  
nCG 

0 
2 5  
4 5  
60 
70 
75 
80 
85 
90 
95 
100 
105 
110 
120 
135 
155 

20 5 
225 
240 
250 
255 
260 
265 
270 
275 

285 
2 90 
300 
315 
335 

1 eo 

zeo 

TMCTll  
OCG 

0 
25 
45 
60 
70 
75 
eo 
85 
80 
95 
100 
105 
110 
I20 
135 
155 
1 80 
205 
225 
240 
250 
255 
2 bO 
2b5 
270 
?75 
280 
28 5 
zoo 
300 
315 
335 

TABLE 2.- Continued 

(c) Continued 

EP LT a t L =  
0.10 0.20 0.30 0.40  0.50 0.60 0.70 

- . 042  

-.Ob5 

-.147 

-e146 

e017 

,020 

-068 

. O W  

0.85 

-.015 

- . O W  

-e160 

-.1b2 

-006 

.Oll 

.DO1 

-107 

.002 

.ooe 

-.003 

-.163 

-.154 

-.080 

ALPHA 14.991 PHI 0.01 8OOV/YIHC/ lAIL /P1lCH OLFLECTION 

C P  A T  M I L *  
0.10 0.20 0.30 0.40  C.50 0.60 0.70 

-a076 

,169 

o.cs 

-.os0 

-.163 

-.171 

-.175 

e051 

,061 

4055 

,190 

053 

e055 

.oc2 

-e172 

-. l b l  

-e158 

0.95 

e250 
. l e 4  

-e151 
-.lbZ 
-.147 

-.167 
-.lbB 

-e155 
- a 1 3 9  
- . o w  
-.OS4 

-.071 
.OB6 

-.L36 

-.Ob6 
- e 1 1 3  
-e137 
-.151 
- . I 4 3  
-.160 
-.158 
-.155 
-.148 

,146 

0.95 

- e 0 2 6  
.OB7 

- . l b b  
-e171 
-.158 
-.172 
-e165 
-e157 
-e127 
-.090 
-.057 

- e 0 3 1  
.157 

-.lob 

-.075 
-.112 
-.139 
- a 1 6 4  
-e157 
- e 1 6 9  
-el70 
-a167 
- e l 6 2  

,087 

THETA 
OLG 

0 
25 
45 
60 
70 
75 
eo 
05 
90 
95 

100 
105 

120 
135 
155 
180 
205 
225 
ZQO 
250  
255 
2 60 
265 
2 70 
275 
2 80 
285 
2 90 
300 
315 
335 

iia 

TwErh 
O f t  

0 
25 
4 5  
bo 
76 
75 
80 
85 
90 
95 
100 
105 
110 
120 
135 
155 
180 
zc5 
225 
2 4 0  
2 50 
255  
2 60 
265 
270 
275 

285 
2 90 
300 
315 
335 

zeo 

132 



TABLE 2.- Continued 

( c )  Continued 

THETA 
OF G 

0 
2 5  
05 
LO 
70 
75 

0s 
90 
95 
100 
105 
110 
120 
135 
155 
100 
205 
225 
220 
250 
255 
260 
26s 
270 
275 
200 
285 
2 9 0  
300 
31s 
335  

no 

r n u i  
O f G  

0 
25 
4 s  
LO 
70 
75 

05 
90 
95 
100 
105 
110 
120 
13s 
155  
100 
205 
225 
240 
2 so 
255 
260 
263 
270 
27s 
280 
285 
290 

315 
335  

a >  

aoo 

0.10 

A L P H A  = 19.991 PHI  * 0.01 0 O D V I Y I N C I T A I L I P I T C H  OCFLECIlON 

0.20 0.30 0.40 
c v  AT NIL .  

0.50 0. LO 0.70 

-. lob 

-a174 

-e170 

-.le0 

- 0 9 1  

e130 

.22l 

266 

.221 

-135 

.om 
-.'.e) 

-.l7t 

-.172 

0.05 

-.OB0 

-.179 

-e179 

-.le0 

. ioe  
,120 

.121 

.289  

e 1 1 9  

.121 

.loo 

- e  176 

-a175 

- . l ? Z  

ALPHA 8 2 S . 0 0 ~  P H I  = 0.01  B O u V l U 1 N G l T P I L l P I T C H  O E F L E C T I O N  

C P  &l 1 IL .  
t a l 0  0.20 0.30 0.40 0.5Q 0.bO 0.70 0.05 

-a135 - e 1 1 6  

300 605 

0.95 

-.Ob3 
-.000 

- e  161 
- e l 6 4  

-e170 
-.m 
-.167 
-.146 
-.lo0 
-.07b 
-.os1 

-.001 
e 2 3 1  

-a050 

-.070 
- e 0 9 9  
-a126  
- * l S b  

163 
-a169 
-e167 

- a 1 5 8  
-.160 

-.OlS 

0.95 

- .009 
-.090 

.Ob@ 
,301 - . 004 

-.OS3 
- .Of9 
- . lo4 -. 140 
-.lbl 
- . l b 3  -. 160 
- .151 
-e150 

-.079 

rnt1r 
OCG 

0 
25 
05 
60 
70 
75 
00 
05 
90 
95 

100 
105 
110 
120 
135 
155 
1 00 
205 
225 
240 
ZSO 
255 
2 LO 
ZbS 
2 70 
275 

205 
Z 90 
300 
31) 
335 

280 

T H E l A  
O V d  

0 
25  
45 
LO 
70 
75 

05 
90 
95 

100 
105 
110 
120 
135 
155 
100 
205 
22.. 
200 
2 50 
255 
260 
265 
270 
275 
2 80 
205 
290 
300 
315 
335 

eo 

133 



T W T A  
O E G  

0 
- 5  
4 5  
60 
7c 
75 
00 

90 
95 
100 
105 
110 
120 
135 
155 
1 PO 
105 
225 
2 4 0  
250 
255 
260 
265 
270 
275 
200 
205 
290 
300 
315 
335  

e5 

T H F T I  
DE G 

0 
2 5  
4 5  
6G 
70 
75 
0c 

00 
95 
100 
105 
110 
120 
A35 
1 5 5  
180 
205 
225  
24C 
250 
253  
2bO 
2bb 
270 
275 
20C 
205  
1vc 
300 
315  
335 

e )  

TABLE 2.- Continued 

( c )  Continued 

ORKilNAL PAdE 18 
OF POOR QUALITY 

ALPHA -5.031 PHI  0.0.  0OOYe'YINS/TAIL/YAd 0EFLtCl IO) r  

CP b t  rt1. 
0.10 0.20 0.30 0 .40  0.50 0.60 0.70 

-03% 

,022 

-e009 

.005 

-.010 

-.009 

- a 0 3 2  

-.009 

- e 0 3 0  

-.Ob2 

-.110 

-.000 

- s o 1 3  

e 0 1 9  

0 .85 

.OZb 

- .027 

,007 

-.OOb 

.010 

.Oll 

.029 

e 0 1 9  

-.OW 

-e097 

-.OW 

-.025 

- .024 

-.030 

ALPHA = r 0 3 ,  PHI 0.01 0 O D V / Y I N G / ~ A I L / Y A *  OEFLECTtON 

CP A 1  N I L =  
0.10 0.20 0.30  0 . 4 0  0.50 0.60 0.70 0.85 

.oc1 .011 

,009 e013 

0.95 

.220 
-.118 

,114 
.I55 
$191 
,221 
.222  
. t o 9  
~ 1 7 0  
e177 
.1b0 

-.1os 
-142 
.202 

- . 142  
- a 1 4 3  
-.132 
-e119 
-.O95 
-e109 
-.123 
- . 145  
- .165 

, 2 5 3  

-.003 
. I S 2  
.I70 

TWFTA 
O E G  

0 
2 5  
45 
60 
70 
75 
80 
05 
90 
95 

100 
105 
110 
12: 
135 
155  
' S O  
235 
225 
2 4 0  
250 
255 
260 
265 
2 70 
275 
2 00 
205 
2 90 
300 
3 15 
335  

THf 1 A 
OEG 

0 
25 
IS 
10 
70 
75 
00 
05 
90 
95 
100 
105 
110 
120 
135 
155 

t05 
225 
2 bo 
250 
251 
2 60 
L 65 
2 70 
275 

205 
200 
300 
31) 
935 

1 eo 

2 eo 

134 



THtETA 
Olb 

0 
2 5  
45 
bo 
70 
75 
80 
85 
90 
95 
100 
105 
110 
120 
135 
155 
180 
20 5 
225 
240 
250 
255 
260 
2b5 
2TO 
275 
280 
285 
2 90 
300 
315 
335 

w e  IA 
OEG 

0 
23 
6 5  
60 
70 
75 
80 
85 
90 
05 
100 
105 
110 
120 
135 
155 
180 
205 
225 
240 
250 
255 
2 60 
Zb5 
270 
t 7 5  
280 
285 
290 
300 
315 
3s 5 

ORIGINAL PkG: ::* 
OF POOH Q'fAt-!l"( 

TABLE 2.- Continued 

(c) continued 

ALPHA 5.01, P H I  0.01 8OOV/UINCITI IL IVAU OLFLlCTIOI( 

C P  AT X I L .  1ht1a 
0.10 0.20 0.30 0.60 0.50 0.60 0.70 0.85 0.95 Oft 

-.020 

- e 0 3 3  

-.oov 

-.012 

.ole 

.02Q 

.012 

.Oll 

e166 
-.146 

.112 
,108 
-138 
e 1 9 3  
e245 

0 
25 
65 
60 
TO 
75 
eo 
90 
e5 

.003 .001 .2e4 95 
.236 100 

-.011 .022 .198 105 
166 110 

.ole -.025 120 
135 - ,090 155 

-259 203 
225 

e017 -e030  240 
-.14: 2 50 

- e 0 1 3  - e 0 2 6  -.139 255 
-el26 2 60 

- .om -.O29 -.116 2b5 
-.093 2 70 

-.lll -.090 -.112 2 75 

-039 .os0 .a02 1 eo 

A L P H I  10.01, PHI  0.01 ~ O O V i ~ I N G / l A l L / Y A Y  OEFLFCTION 

C P  A I  XIL. 
0.10 1.20 0.30 0.60  0. 50 0.60 0.70 

- e 0 3 9  

,085 

0.P) 

.012 

-.OS3 

-.os7 

- e  056 

,010 

,016 

e004 

.lo9 

.001 

.ooe 

-.002 

162 

-e154 

-.ore 

I Y E T A  
OFG 

0 
25 
65 
60 
TO 
T5 
80 
85 
90 
95 
100 
105 
110 
120 
135 
155 
180 
205 
225 
240 
250 
255  
2 60 
2b5 
270 
275 
2 00 
285 
2 90 
100 
315 
335 

135 



ORIGINAL PAGE IS 
OF POOH QUALlW 

TABLE 2.- Continued 

( c )  Continued 

ALPHA 15.02, P H I  9 9 - 0 1  0 D O Y I ~ I N G I l A I L l V A b  O E F L E C T I O N  

C P  A t  K I L .  
0.10 0.10 0.30 0.40  0.50 0.60 0.70 0.05 

- e 0 7 3  - B O 4 5  

T H E T A  
O t  G 

0 
2 5  
4 s  
bo 
70 
75 

05 
90 
Y S  
100 
105 
110 
120 
1 3 s  
19s 

20s 
22s 
240 
ZSO 
2 55 
260 
26s 
210 
2?5 

205 
2 90 
300 
31) 
335  

eo 

ieo 

2 eo 

T H f T A  
DEG 

0 
25 
45 
60 
70 
75 
80 
85 
90 
95 

-05 
i IO 
120 

? 00 

-.090 
-.017 
.01P 

- e 0 1 4  
- .014 

,005 
.OlO 
-013 

-.002 

135 
155 -.011 

e 4 0 1  
e 4 6 4  

a 1 7 2  .192 ' 80 
205 
225 
240 
2 50 
?55 
260 
LIS 
2 70 
? I S  
2 a0 
205 
290 
= OU 
315 
3 3s 

A L P H A  ~d.021 PHI 0.01 0 O O V I Y I N G / T A I L I V A Y  O ~ f L L C T I r l h  

C P  A T  X I L =  
0.10 0.20 0.30 0.40 0.50 0.60  0.70 

-.lo2 

THETA 
Of G 

0 
25 
4 s  
60 
70 
75 
80 

90 
O S  

100 
10s 
110 
120 
135 
159 

20 s 
225 
24C 
2SO 
2 5 s  
260 
2b5 
2?0 
2?S 
200 
285 
290 
300 
31 5 
335 

e s  

i e o  

T H F I A  
O L G  

0 
2 5  
C S  
60 
70 
15 
80 

90 
9 5  
100 
105 
110 
120 
135 
I ss 
1 00 
205 
2 2 5  
2 4 0  
2 so 
tss 
2b0 
2b5 
2 70 
275 

205 
280 
300 
315 
33s 

n5 

z eo 

0.85 

- . o v  

-.117 

-.120 

- a 1 1 1  

,114 

135 

e 1 2 5  

.292 

,120 

.122 

,100 

-. i e o  
-.1?0 

- e 1 7 5  

0.95 

- a 0 3 2  
- . l S b  

- e 0 7 2  
- a 0 3 3  
.d16 
.011 
.022 
e 0 3 1  
.032 
.02b 

-.005 

- 0 7 6  
,535 
590 

-e166 
155 

- . l S b  
161 

-.152 
163 

- e  168 
-.173 
- e 1 7 0  

.02s 

-.129 

- e 1 2 3  

-.lo0 

. O W  

a 1 3 9  

. 22s  

,269 

. 2 2 1  

e 1 3 5  

.OBI 

- . l e 3  

-.170 

70 



1META 
O f  6 

0 
25 
45 
bo 
70 
75 
80 
85 
90 
95 

100 
10> 
110 
120 
135 
155 

205 
225 
210 
250 
255 
260 
265 
270 

ieo 

??S 

zi5 
: d 0  
300 
315 
335 

T W T l  
DE G 

0 
25 
k5 
6 G  
70 
7 5  
8C 
85 
90 
95 
100 
105 
110 
120 
135 
155 
1 80 
20 5 
725 
210 
250 
255 
260 
265 
270 
275 

2 c 5  
290 
300 

zec 

315 
2 3 5  

0.10 

TABLE 2.- Continued 

(c) Continued 
ORIGINAL PAGE IS 
OF POOR QUALITY 

ALPHA 9 25.02. P H I  0.00 ~ O O V I Y I N 6 1 T A I L I V A Y  OEFLECTION 

CP AT 111. 
0.20 0.30 0. k0 0.50 0.60 0.70 

-e131 

-.160 

-.168 -. 138 
-158 

.Zlb 

.329 

,385 

-326 

-213 

.1k2 

-.192 

-a179 

-.178 

0.E5 

-e113 

-.13b 

-.UR 

-a136 

-189 

.22* 

.20s 

.607 

199 

.209 

.17b 

- . i 8 4  

-.le3 

-.le2 

ALPHh -5.021 PHI  0.0,  ROOYlWlNGITAILIROLL DEFLECTION 

CP A T  # /Lo 
c.10 0.20 0.30 0 . 4 0  0.50 0.60 0.70 

- 0 2 9  

.021 

-.011 

.ooc 

-.112 

-.Ob0 

-.034 

- .009 

-e031 

-.Ob5 

-.110 

-.010 

-e013 

,019 

0 . @ 5  

.047 

-.030 

- .OZ4  

- e 0 2 5  

-.OR6 

-.OW 

- e 0 5 9  

. 000 

-.os4 

-.095 

-.OB9 

-.025 

- .oz4 

-.028 

0.95 

-.OB' -. t i z  

.027 

.Or2 

.079 

.Ob8 
-061 
e067 
.Ob8 
e051 
,012 

.27z 
'685 
.TO2 

-.lbb 
-.145 
-.1W 
-.157 
-.153 
-.166 
-.172 
-e175 
- . I 7 1  

-.Ob3 

W E  T A  
O t G  

0 
25 
65 
60 
70 
75 
eo 
e5 
80 
95 

100 
105 
110 
120 
135 
155 
1 eo 
205 
225 
2 k0 
2 50 
255 
2b0 
265 
2 70 
275 
2 80 
285 
296  
300  
315 
335 

THETA 
DEG 

0 
25 
65 
60 
70 
75 
80 

00 
95 

100 
105 
110 
120 
135 
155 
180 
205 
225 
260 
250 
255 
260 
265 
270 
275 
2 eo 
285 
290 
300 
315 
335 

es 

137 



TABLE 2.- Oontinued 

TWE T I  
OF6 

0 
25 
6 5  
bo 
70 
75 
80 
e5 
80 
85 

100 
105 
110 
120 
135 
155 
100 
205 
225 
240 
2 50 
255 
2bO 
265 
2 7 t  
275 

285 
29c 
300 
315 
335 

zeo 

TMETA 
OEC 

0 
25 
6 5  
bO 
70 
75 
80 
85 
9c 
95 

100 
105 
11c 
120 
135 
155 
1RO 
105 
225 
I 4 0  
250 
255  
2bO 
2bb 
2 70 
275 
280 
205 
200 
300 
315 
335 

(e) Continued 

ALPHI .OZe D H I  0 . 0 s  

CP 
0.10 0.20 0.30 0.6t 

ORIGINAL PAGE B 
OF POOR QUALITY 

800Y1Y1N611AIL1ROLL OEFLECllON 

AT X I L =  
0.50 0. bO 0.70 

-.OOb 

-.01t 

-.032 

- . O C l  

-.03P 

-so30 

-.010 

-009 

0.85 

.012 

- .043 

-.Ob5 

-.os4 

-.os0 

-.Ob0 

-.041 

.012 

-.043 

-e056 

-.OS4 

. -.OS2 

-e055 

-.041 

ALPMA 0 5.OZe P H I  0.0, 8001/YINGlTAIL/ROLL D E F L E C ~ I O N  

CP A 1  X I L 9  
0.1: 0.20 0.30 0.*0 0.50 0.60 0.70 C.85 

-e023  - e 0 0 2  

- . O H  -.C59 

-.Ob0 -e086 

-.121 -.076 

-.OOl -.022 

-.012 -.019 

.o le  - .om 

.03V .os0 

.017 -.OZV 

-e013 - e 0 2 6  

-.OZC -.020 

-.111 -.ow 
-.ow -.ow 

- e 0 3 2  -.OS3 

0.95 

.151 
-.130 

-.ooe 
-.Ob6 
-.117 
-.138 
-.131 
-.127 -. 107 
-.0?1 
-.035 

. l B l  

.161 
-.OB5 

.OOb 
-.Ob1 
-a103 
-.11e 
-.lo6 
-.I15 
-.I10 
-.Oeb 
-a038 

-167 

0.95 

- 1 2 5  
-.150 

-026 
-.os0 
-.Ob6 
-.os9 
-.071 
-.lo? 
-.115 
- . o w  
-.OS8 

-.OS2 
-.091 
-.I02 
-0100 
- .ow 
- e 1 0 5  
e.105 
-.Ob2 
-.os7 

.1b2 

THETb 
DE6 

0 
25 
65 
bo 
70 
75 
eo 
85 
90 
85 

100 
105 
110 
120 
135 
155 

205 
225 
2 60 
2 50 
255 
2 bo 
2 b5 
270 
275 
200 

ZW 
300 
315 
335 

i eo  

ze5 

THETA 
DE6 

0 
25 
65 
bO 
70 
75 

05 
OQ 
85 

100 
105 
110 
120 
135 
155 
1 BO 
205 
225 
240 
2 50 
255 
2 10 
215 
270 

eo 

2r5 
t W  
205 
290 
3 00 
315 
335  
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T M T A  
OP 6 

0 
25 
45 
60 
70 
7s 
80 
05 
w 
vs 

100 
10s 
110 
120 
135 
15s 
l@O 
205 
22s 
260 
250 
255 
264 
265 
210 
275 
280 

200 
300 
315 
315 

zes 

TWETA 
O E 6  

0 
25 
6 5  
60 
70 
7 5  
eo 
85 
90 
OS 

1 0 G  
105 
110 
120 
135 
155 
180 
205 
225 
ZkO 
250 
255 
260 
265 
270 
2 1 5  
280 
285 
2 V O  
300 
315 
335 

TABLE 2.- Cbntit L 

(c) Continued 

ALPHA 10.01. Pnx 9 0.0. 

C P  
0.10 0.20 0.30 0.40 

t.10 

B O D Y I Y I N 6 I T A I L I R O L L  OEFLECTION 

A t  K l L -  
0.50 0.60 0.70 

-.OS0 

-.ob2 

-.1Cb 

-.165 

.Ol? 

.021 

.Ob8 

-093 

0.85 

-.015 

-.OB3 

- a 1 1 5  

-.110 

.007 

.012 

4 0 2  

.lo7 

.002 

.008 

-.002 

- . lb3  

-e154 

-.079 

4LPWA 9 15.00, P H I  0.0, 800V/MIN6/TAIL/ROLL DEFLECTION 

CP AT IIL- 
0.20 0.30 0.60 C.50 0. bo 0.10 

.170 

0.85 

- e 0 5 1  

-.lo5 

- . lo6 

-.lo1 

e 0 5 1  

.oez 

e 0 5 5  

-190 

.OS6 

,057 

. O W  

-.173 

- e l 6 8  

- e 1 6 0  

0.95 

.127 
- .IS8 

-a017 
-.001 

.008 

.017 

.018 

.020 
-015 

-.029 
-.095 

.37e 
-306 

-.072 

-.O?O 
-.lo4 
- e 1 3 6  
- e 1 5 0  
- .141 
-.158 
-a158 
- . 1 5 C  
-.LC7 

.127 

0.95 

-a030 
-.151 

-.09b 
- . lo5 
-.Of6 
-.OS: 
-.04* 
-.O?C 
-.110 
-e123 
-.l7O 

-500 
.621 

- .030 

-.Ob@ 
-.lo2 
-m13b 
-.165 
-.A57 
-.Ab9 
-.170 
' -166 -. 161 

-099 

TMCrA 
D F G  

0 
25 
6 5  
60 
70 
75 
BO 
85 
90 
95 
100 
105 
110 
120 
135 
155 
1 B G  
205 
225 
240 
2 50 
255 
2 60 
245 
2 70 
275 
2 80 
285 
2 9 0  

315 
335 

300 

T W E 1 4  
OEG 

0 
25  
55 
60 
70 
75 
BO 
85 
90 
05 

100 
105 
110 
120 
135 
155 
1 so 
205 
225 
240  
2 50 
755 
2 60 
265 
2 70 
275 
200 
Ze5 
2 90 
300 
315 
335 

139 



r w ~ 4  
DE6 

0 
25  
6 5  
60 
70 
75 

85 
90 
95 

100 
105 
110 
12C 
135 
155  
180 
205 
225 
260 
250 
255 
260 
Zb5 
270 
t 7 5  
2b 0 
t E 5  
290 
300 
315 
335 

eo 

l H C l A  
DE t 

0 
25 
65  
6C 
10 
7 5  
BO 
85 
90 
95 

100 
105 
110 
12c 
135 
155 
I80 
2 0 5  
225 
240 
2 5 0  
255 
260 
265 
270 
275 
coo 
285 
200 
300 
315 
335 

ORWAL PAGE FS 
OF POOR QliALIrV TABLE 2.- Ooncluded 

( c )  Concluded 

ALP’l4 20.02s P H I  .I 0 . 0 s  8OOVIY IN61141L IROLL DEFLECTIOlr 

CP AT XIL .  
0.10 0.20 0.30 0.60 0.50 0.60 0.70 0.85 

- . L O 3  -.OB0 

-.I76 -.162 

-e169 -.la6 

- . l e 5  - . i ~  

.090 . l o@ 

-139 .128 

.221 .121 

-267 ,280 

ALPHA 9 25.001 P H I  0.0, B O O Y l Y I N C l l A I L I R O L L  D E F L E C T I O N  

C P  A T  X / L =  
0.10 0.20 0.30 0.60 0.50 0.60 c.70 

- e 1 3 2  

.3@0 

e 3 2 9  

-215 

.198 

-.192 

- e 1 7 9  

-.1?7 

0.85 

-.115 

-.148 

- 0 1 5 6  

-.I68 

.mi 

.2l6 

. i9e  

,505 

.201 

.212 

,180 

-.I71 

- a 1 7 3  

-.172 

-.OI 5 

W E T A  
0e6 

0 
25 
65 
60 
70 
75 

8 5  
90 
95 

100 
105 
110 
120 
135 
135 
1 BO 
2 0 5  
225 
260 
250 
2 5 5  
Z 60 
265 
2 70 
175 
Leo 
2 90 
300 
315 
335 

eo 

2a5  

~ W C T A  
OCC 

0 
25 
95 
60 
70 
75 
80 
8 5  
90 
9 5  

100 
105 
110 
120 
135  
155 
180 
205 
225 
260 
2 5 0  
2 5 5  
2 60 
2 6 5  
270 
2 t 5  
280 
2 0 5  
206 
300 
315 
335 
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Figure 1.-  Concluded. 
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ORIGINAL P A G  i6 
OF POOR QUALITY 

Orifices located at X/L = 

0.10 0.29 0.30 0.40 0.50 0.60 0.70 0.35 0.95 

Sharp-nose 
configuration 

Blunt-nose 
configuration 

Figure 2.- Longitudinal locations of pressure orifices. 
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